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Dragon Data’s official disk drives 

| will be available mext month 
through Boots, Dixons and other 
Dragon dealers. 

The Dragon will take up to four 
disk drives, The drives are standard 
40-track 5 V4in jobs that store up to 
184K on a single-sided, double- 
density disk. The first drive will cost 
£275 and include a disk controller, 
the second is only £225, the third 
goes for £225 while the fourth sells 
for £200. 

The first drive with disk control- 
ler fits into the Dragon cartridge 
software slot and adds some extra 
commands to the Dragon’s Basic. 
Some of the extra words included in 
the extended Basic are AUTO — 
for auto line-numbering, WAIT — 
as a form of PAUSE command to 


ala MONITOR 


Drive arrives 


delay the execution of various 
commands, and several extensions 
to the error code messages. 

The drive system is expanded 
easily because the first drive comes 


Staff at Grundy Business Systems 
were given 24 hours’ notice as the 
fate of the company was being 
decided earlier this week. 

No official Grundy spokesman 
was available for comment as 
PCN went to press, but the staff 
were in no doubt that the manu- 
facturer of the Newbrain was 
headed for liquidation. 

‘It has been on the cards for a 
while,’ said one employee. 


Prestel prices 


Home users of Prestel will not be 
charged for computer time if they 
use Prestel during the day on Bank 
Holiday Monday. 

Prestel has confirmed that fol- 
lowing its promise to PCN to review 
Bank Holiday charges (PCN, issue 
72) it will not make the Sp a minute 
charge during ‘business hours’. 

However, Prestel says that this 
will be a one-off for this Bank 
Holiday. 

Nevertheless, this should be 
good news for Prestel users who had 
found —unti] PCN took up cudgels 
on their behalf — that apart from 
the Christmas period they were 
being charged for computer time 
when they assumed that Bank 
Holidays would be treated in the 
same way as Sundays, 

Prestel is aiming in the longer 

term to change its database soft- 


ware so that it can distinguish 


between home and business users. 


Newbrain maker in trouble 


NAMING THE DAY — Atari has confirmed the delivery dates and prices of its new 


in a dual drive configuration, where 


the spot for the second drive is blank- 


—so that when you do add the next 
drive it will just slot into the blank 
space. 


“We've expected to be on 24 
hours’ notice regularly since June.’ 

The extent of Grundy Business 
Systems’ financial difficulties is 
not known. Staff were talking 
about massive debts. The com- 
pany admitted earlier this sum- 
mer that it would seek further 
financial backing, but at that time . 
it said that the expansion brought 
about by the imminent release of 
CP/M Newbrains was the cause. 


XL series of machines. The 16K GOOXL (shown above) will be released next 
month and seil for £149, while the 64K SOOXL will sell for even less that we 
suggested last week. Priced at £249, it will be in a good position to challenge the 
recently slashed £225 Commodore 64. The 600XL will be ungradable tothe 64K 
capacity of the 800XL, although Atari has not yet released the price of those 


upgrades. 


Apple clone is Toad 


By David Guest 

The UK will soon have its first 
home-grown Apple look-alike. It's 
called the Toad, and it has been 
born out of a micro user’s frustra- 
tions. 

Toad Computers is aiming to 
show that you don’t have to come 
from South East Asia to take on the 
US giants, and that you don’t need. 
years in the business to produce a 
sensible system. 

Its first system comes in two 
versions. The desktop model is 
virtually identical to an Apple; it 
has a U-Micro motherboard with 
64K and a Franklin-style keyboard 
and will cost £599. The deskbound 
model is incorporated into a desk 
along with peripherals and storage 
space — this will cost £2,779. 


A portable in a briefcase is 
planned for early next year. 

Toad expects to avoid any trou- 
ble with Apple (PCN, issue 23) by 
selling a unit into which you'll have 
to plug proprietary products such as 
Integer Basic or other Applesoft 
offerings; this may generate some 
business for Apple, but Toad 
intends to have extra processor 
cards of its own to increase your 
range of options. 

The unit is designed to be as 
British as possible — the mother- 
board, the keyboard, and the disks 
(from Rodime in Scotland) are ail 
UK products. It will be assembled 
in England, initially in quantities of 
250 a month. 

The Toad should be officially 
launched in three weeks’ time. The 


name is supposed to stand for Total 
Organised Analysed Data systems 
but the acronym seems likely to 
outlive the explanation. 

The background to the Toad lies 
in an engineering company that had 
been using an Apple system and set 
about adapting it to improve some 
of the features which, as an end- 
user, it found unsatisfactory or 
inconvenient. Clients of the com- 
pany expressed interest in the system 
and it became a marketable com- 
modity. 

Toad Systems hopes to win 
Government financing for its first 
products and for future develop- 
ment - this is likely to include a 
68000 board, a 6809E card, and an 
interface to a 342in 10Mb Winches- 
ter disk. 
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IBM soon to 
be Peanut 
vendor? 


Watch out. IBM’s portable Peanut 
is on its way and could be launched 
inthe US within the next few weeks, 

Informed speculation suggests 
that the machine will, like the PC, 
come with a detached keyboard. 
The monitor will be an optional 
extra as the Peanut is designed to 
work with a domestic TV. 

It will probably use the Intel 8088 
chip to make sure that the micro fits 
in with IBM’s policy of compatibil- 
ity between personal computer 
products. There will be 64K of 
RAM (upgradeable to 128K) anda 
single disk drive. 

Unlike the PC, the Peanut will 
offer colour graphics as a standard 
feature. 

Overall the design of the Peanut 
is said to be lightweight, compact 
and portable. 

It is expected that the basic 
machine will cost between $700 and 
$800 with a complete system, 
including colour monitor, costing 
around $1,300. 

Given the pricing policy on the 
PC, this suggests that a £1 per $1 
conversion could be applied to 
Peanut sales in the UK. 

IBM has clearly learnt a lot from 
the launch of the PC, and it should 
be safe to assume that we won't 
have to wait 18 months for the 
Peanut. The dealer network is 
already in place and production of 
PCs at IBM’s Greenock factory is 
into top gear. 

The suggestion in the US is that 
IBM will be able to ship around 
90,000 Peanuts by Christmas. This 
is hardly likely to satisfy public 
demand. 

With IBM both here and in the 
US adopting its usual ‘no comment 
on products that have not been 
announced’ attitude a precise pic- 
ture is difficult to piece together. 

But even IBM has to have 
dealings ‘with outside companies 
before an official launch to sort out 
supplies of components, sub-con- 
tracted manufacture and develop- 
ment of software. 

Normally, these arrangements 
are covered by tight non-disclosure 
clauses in contracts. Even so, tiny 
rips are beginning to appear in the 
tightly drawn veil of secrecy and 
IBM-watchers are confidently pre- 
dicting that something big is about 
to happen. 

So strong is the speculation that 
other companies have seen their 
share prices drop, as rumours swept 
around the Wall Street stock ex- 
change that an official announce- 
ment will be made by IBM in 
September or by the middle of 
October at the latest. 

So expect to see the Peanut 
launched in the new year in this 
country. March was the chosen 
monith for launching the PC earlier 
this year. 
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By David Guest 
In the best Olympic spirit the 
runners in the first London Compu- 
ter Marathon crossed the finishing 
line together. 

After seven days and nights of 
more or less continuous processing 
the two Wang entries came out 
ahead for speed. But the Marathon 
was testing more than one feature of 
the systems, and a winner won't be 
announced until the two judges, 
PCN’s Richard King and Which 
Computer's Colin Barker, have 
examined the overall performances 
of the machines. 

Perhaps the most remarkable 
result of the marathon is that ten of 
the 11 machines that started on 
August 10 stayed the distance. Six 
of them, the two Samurai $16s, the 
two Olivetti M20s, one of the Wang 
Professionals and one of the LSI 
M-Fours, didn’t so much as 
stumble. 

One of the IBM PCs entered by 
an IBM dealer, Spartex Micro, 
limped out of the race soon after the 


start when a microswitch in one of 


the disk drives failed. The other 
completed the course suffering 
from what appeared to be a pro- 


gramming error that caused it to’ 


stop after every two passes of the 
test program. 

The other machines (a Comart 
Communicator, asecond Wang and 
asecond LSJ) all got round with no 
more than minor hiccups, watched 
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over by a team of scrutineers from 
computer studies degree courses. 

The original marathon runner 
unfortunately dropped dead after 
his historic and trend-setting run, 
but the ten micros finished the race 
in good form and cooled down 
under aluminium foil to save them 
from catching a chill. In the absence 
of a winner, all the companies 
involved were awarded certificates 
to commemorate the event. 

They all declared themselves well 
pleased with it, particularly Micro 


John Lamb and Comart’s Communi- 
cator. 


Networks, which issued the chal- 
lenge in the first place and stood to 
lose most face if its Samurais hadn't 
performed. Comart’s John Lamb 
suggested that the apparently 
pedestrian performance of his 
Communicator could be explained 
by the manner in which it accesses 
disks, but he added that the test had 
given the company something to 
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Jay Horwitz with the Samurai. 
think about and that it would look 
closely at the machine as a result. 

Nobody cared to speculate pub- 
licly on why the Wangs and the LSIs 
had covered so much more ground 
than the rest. The test software was 
particularly heavy on disk accesses, 
and one of the features that the 
judges will look at is the way in 
which it was implemented. 

The marathon could now become 
an annual event, though its orga- 
nisation may have to change before 
other micro makers will take part. 
This year Micro Networks invited 
all the manufacturers of 16 and 
pseudo 16-bit systems sold in the 
UK toenter a machine; those which 
declined did so for various reasons. 

One, Sanyo, had to back out at 
the last minute when a container- 
load of its systems was stolen, 
leaving the Samurai as the only 
Japanese-built machine in the race. 
ACT was invited to enter a Sirius 
but did not ‘because the event 


wasn’t organised independently’. — 


Micro Networks has said that it 
intends to sponsor a marathon 
again next year, but the ACT 
spokesman said that his company’s 
reservations would still apply unless 
the event was organised indepen- 
dently. 

The presence of an IBM PC on 
the starting line was a bonus for the 
first marathon, but IBM itself had 
decided against entering a machine 
and it will not commit itself on any 
future marathon. ‘We are not keen 
to participate in other suppliers’ 
promotional activities,’ said a 
spokesman. 


«+» and Ofivetti’s Dermot Hill. 


Genie’s new 


m Big business 
yr Joins the 
_- micro clubnet 


From Serge Powell 
Hf you've ever noticed how Japanese tourists in foreign parts like to go 
places in highly structured groups maybe you can appreciate what 
makes the Japanese Microcomputer Club so typically Japanese. 

To start with it has 9,000 members and some 30 branches scattered 
throughout Japan. Almost as impressive are the numbers and the 
credentials of its directors—a cursory scan of the list reveals that they 
have been drawn from the elite of Japanese universities and the cream 
of Japan’s hi-tech manufacturers, with some recruits from Government 
agencies thrown in for good measure, 

It is all under the guidance of the Japanese Electronics Industry 
Development Association (JEIDA), and the roll-call of corporate 
members and participants includes such familiar names as Epson, 
Hitachi, Mitsubishi, Toshiba and Nippon Electric (NEC). 
| This consensus among rival manufacturers has presumably helped 

the organisation achieve its goals of ‘prompting the popularisation of 
microcomputers and the technical advancement among mémbers 
independently of any enterprise’. It has also given the organisation an 
enviable credibility. 

Just as such venerable Japanese institutions as schools of flower 
arranging, martial arts societies, and practitioners of tea ceremonies 
assign to their members ranks based on years of experience and 
comparative expertise, the Japanese Microcomputer Club has 
established a grading system for its members starting at ‘efficient 
manipulation of a personal computer’ (all translations kindly provided 
by the club) and ranging up to ‘top-level experience over five years’. It 
may not be long before black belts are awarded to particularly adept 
and well-qualified members — because that is what it’s all about. 

For those whose interests are at the novice level the organisation 
also operates a centre in Tokyo's fashionable Ginza district. Here club 
members can sample the latest offerings of Japan’s hardware 
manufacturers without the distractions of anxious salesmen hovering 
nearby pushing for a signature on the dotted line. The centre’s 
inaugural event was a show of hand-held and pocket computers — of 
which more in future columns, God and the editor willing. In typically 
Japanese fashion the event was called the Cute Computer Fair. 

Another recent project was the evaluation of the innumerable books 
on personal computing that are flooding Japan at the moment. Besides 
being the world’s most imitative country, Japan has a very high level of 
literacy and of computer awareness —there must be a correlation and 
the publishers are rushing in. In a subsequent publication a list of 100 
books was classified according to basic subject matter and user levels 
— and these were only the best of them. 

Ongoing club projects include regular weekly seminars, and during 
the summer there are weekend retreats at which parents and children 
sit side by side, the adults at their Sharp or Fujitsu systems and the 
children at less powerful NEC PC6000 or Hitachi Basic Master Junior 
systems. At these sessions family members spend time together in the 
scenic tranquility of Mount Fuji, or at a number of other beauty spots. 

For those who master the fundamentals offered at these and other 
courses the club’s ultimate challenge is an annual national 
microcomputer contest. This observes regional rivalries by taking 
place in two parallel sessions in Tokyo and Osaka simultaneously. There 
are prizes in three categories: technical; conceptual (for ideas 
merchants); and one we can all profitably emulate — hard work. And 
just to complicate matters entries are submitted under a different 
theme each year. This year’s was ‘Animation, application to office 
automation, and intelligent microcomputer robots’ {and I'm still trying 
to master my spreadsheet). 

The Japanese Microcomputer Club is also interested in associating 
itself with similar groups overseas. 

The club’s address is: The Japanese Microcomputer Club, c/o The 
Japanese Electronics Industry Development Assoc, 313 3-5-8 
Shibakoen, Minato-Ku, Tokyo 105, Japan. 


connections 


The Colour Genie has now got a 
Wizard as a partner. It’s a disk 
interface, real-time clock and prin- 
ter port costing just £114. 

The interface is manufactured by 
General Northern Microcomputers 
(0783 860314) and will for the first 
time allow you to add up to four disk 
drives to your machine. 

The company is also releasing a 
disk operating system called Micro- 
Dos to use with the interface at a 
cost of £40. 

The DOS allows the use of 
single-sided disk drives with up to 
96 tracks per side and 48 files per 
disk. The company is hoping in the 
near future to add an extension to 
the DOS to allow the use of 
double-sided drives. 

If you buy your disk drives from 
GNM it will throw in MicroDos 
free. 

The interface comes in a metal 


Quick-draw 
loader for 
the Spectrum 


JRS Software, which introduced 
fast loading for the ZX81 in May 
(PCN, issue 12), has now made this 


} technique available on the Spec- 


trum. 

It comes in two versions; one, 
according to the company, loads at 
2'4 times the normal speed and will 
save the 48K Spectrum’s entire 
memory in two minutes instead of 
the usual four and three-quarters — 


Wynd-Up’s 
newsagent 
micro drive 


Another firm with its roots in 
records has followed Virgin and 
K-Tel into the computer business 
and set itself up to sell systems. 

Wynd-Up, based in Manchester, 
aims to get systems and software 
into your local newsagent’s. Its 
plans go well beyond those of such 
companies as Virgin and K-Tel, 
which are concentrating on soft- 
ware — Wynd-Up will distribute 
systems, software and peripherals, 
and if all goes well it will sell them 
through a wider range of shops. 

Initially the company started 
selling Spectrums and software to 
run on the machine, but with the 
market expanding so rapidly it 
decided to expand its range of 
machines. 

David Crosweller, development 
manager for the set-up, said: “We 


box with a lead that plugs into the 
cartridge port of the Colour Genie. | 
There are two gold-plated edge 
connectors that protrude from the 
box. One is used for the disk drive 
and the other allows you to connect 
any Centronics-compatible print- 
er. 
Together with the DOS, GNM is 
offering adisk-based Basic together 
with a disk-based Forth, available 
at an additional cost. 

The Wizard interface and Micro- 
Dos are available from General 
Northern Microcomputers direct or 
from Colour Genie dealers. 

The interface is based on the 
company’s DP1000 disk interface 
for the Video Genie. The company 
says that most disk-based software 
written for the Video Genie (in- 
cluding machine code programs) 
should be easily transportable to 
the Colour Genie using the Wizard. 


this costs £6.50 and comes on 
cassette, The second type will be 
implemented on JRS home-grown 
software, which sells for around 
£4.95, and duplications of JRS 
software done by distributors 
Downsoft for international dis- 
tribution will also have this facility. 

The company has also brought 
out a Spectrum Graphics Toolkit at 
£5,50 which gives a set of screen 
routines and provides pixel and 
character scrolling as well as pat- 
tern-drawing routines in Basic. 
Included is a demonstration prog- | 
ram plus instructions which enables 
you to draw pictures. 

JRS Software is in Worthing, 
Sussex on 0903 65691. 


Wynd-Up’s David Crosweller. 


will be selling Orics, BBCs and Vic 
20s to shops. One of our biggest 
outlets will be NSS Newsagents, 
which has 500 shops in the UK.” 

First deliveries of software and 
hardware have already been dis- 
patched. 
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Lok up your software 


By David Guest 

Software pirates are about to come 
under attack from a US company 
that ‘claims to have solved the 
problem once and for all. 

The Vault Corporation's Prolok 
device will let you back-up software 
but it won’t let anybody else’s 
machine execute a copy. And the 
approach it uses may not be 


impregnable, but since each Prolok 


disk has a unique signature it won't 
be any use to crack one, 


Vault’s senior vice- president, 
Dixon Smith, introduced Prolok in 
Europe last week. He describes it as 
‘diskware’ rather than hardware or 
software, since what you as a buyer 
of software will see is a specially 
treated disk with the Prolok signa- 
ture written into a form of disk- 
based ROM. 

‘Everybody wins — except the 
pirate,’ said Mr Smith. To imple- 
ment Prolok on a piece of mass- 
produced software might cost as 


Stateside users snub 
the Timex-Sinclair Micro 


Sinclair's Spectrum and ZX81 may 
be riding high in the UK sales charts 
but their colonial cousins in North 
America, the Timex Sinclair range 
of micros, are running into major 
sales resistance. 

The machines are manufactured 
under licence from Sinclair and 
differ in several respects to Sin- 


clair’s own machines (PCN issue 2/), 


The Timex TS1000, the Amer- 
ican version of the ZX81, was an 
instant hit when it was launched last 
year for $100, This year, following a 
price war, the machine no longer 
holds its attractions it once had. 

With its limited memory, 


IT‘S A RUB-OUT— There was atime not 
so long ago when any mention of 
EPROM blowers, copiers and erasers 
seemed to belong to the world of the big 
micro makers. But an indication of the 
way the wind is blowing comes from JP 
Designs, which has released an EPROM 
Eraser ‘for use in the laboratory, 
classroom, and by the hobbyist’. There 
are three versions: one that holds 20 
chips, one for 40, and the third again 
for 40 but equipped with a timer to 
ensure that you don’t over expose the 
devices. The cost rises from £31.25 to 
£54.95. JP Designs is on Cambridge 
0223 322234. 


monochrome display and mem- 
brane keyboard it is considered 
yesterday’s technology when com- 
pared with the Vic 20 and TI99/4A 
micros which come with colour 
graphics and _ typewriter-style 
keyboards and which now both sell 
for around $90. 

Timex’s response was to cut the 
price of the TS1000 to $49 but is still 
finding the going tough. 

The new models to be launched 
this month, the TS1500 and the 
TS2000, are an attempt to get back 
into the running but it looks like an 
uphill task. 

The TS1500 is basically a TS1000 


| 


little as 75 cents, but this can be 
offset against the fact that ‘the 
publisher (of software) has at the 
moment to write into his price the 
cost of the four copies that are 
stolen,” he added. 

Vault says that Prolok meets all 
the criteria for a solution demanded 
by the US computer services orga- 
nisation Adapso. Itcurrently works 
on floppies under CP/M, MSDOS, 
Apple-DOS, CP/M-86 and Atari 
operating systems. More operating 
with extra memory and a Spectrum 
style ‘dead flesh’ keyboard and will 
sell for $80, It will undercut the Vic 
and TI machines by only $10 and it 
still lacks the proper keyboard and 
colour graphics that the discerning 
American users have come to 
expect as standard features. 

The TS2000, based on the Spec- 
trum, will at least have the colour 
display but it still uses the Spectrum 
style keyboard. The $200 price tag 
for the 48K version is identical to 
that of the Commodore 64 and you 
don’t have to be an industry analyst 
to predict which micro the users will 
go for. 

All this could be bad news for 
Sinclair as it earns a five per cent 
royalty on every Timex machine 
sold. Fewer micros sold means less 
money for Sinclair. 


ZX merry-go-round 


ZX Microfairs are becoming a 
regular event on the London calen- 
dar. The scene of the latest gather- 
ing was the Ally Pally in North 
London on Saturday. 

The Alexandra Palace is not the 
best place to hold such a gathering 
— especially in the present London 
heat. For those unfamiliar with the 
place, the activities and exhibitions 
are held in a large plastic structure 
resembling an aircraft hangar at the 
back of the complex by the boat 
pond, 

Air conditioning is not one of the 
hall’s strong points, but by way of 
recompense there are a couple of 
bars around the perimeter (could be 
a plot to make more money). 
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The fair itself was the traditional 
ZX affair. Judging by the lack of 
parking spaces — motorist arriving 
after about 3pm were in for a long 
walk — the event is as popular as 
ever. 

Mercifully, the plastic hall was 
large enough to give everybody a 
place to stand, unlike some of the 
previous efforts where you felt you 
were standing in a large but 
crowded lift. 

Inevitably, the Microfair has 
become a means for software and 
add-on vendors to make money. 
Remember the people who used to 
sell things at carnivals? A lot of 
them seem to have moved into the 
ZX market — there is a definite 


‘roll up, roll up’ feel to some of the 
stands. 

There were some highlights. An 
interesting micro-assisted war 
game was being demonstrated, but 
overall the stands had a street- 
market feel. 

It would be nice to see less of the 
hardsell, more imaginative displays 
and more clubs and non- 
commerical activities. If there are 
to be many more Microfairs it may 
be time the organisers took their 
public into account. 

For the time being the long- 
suffering public may have the 
patience to put up with the Micro- 
fair’s rampant commercialism, but 
fairs are supposed to be enjoyable. 


systems are to be added and a hard 
disk-based version is in the pipe- 
line. 
At the heart of the system is the 
fact that a copy will not run without 
the original version in another 
drive. This will make running an 
illegal copy a cumbersome busi- 
ness, but the rature of the original 
version (according to Vault, which 
is coy about this) means that a 
legitimate user will have no 
problem. 


Hero puts 
Maplin 
on the map 


Heath's Hero robot cut the tape at 
Maplin’s Manchester store, 


With sales of home computers 
forecast to double to £300m this 
year, and most action taking place 
in the High Street stores, Maplin 
Electronics has opened a micro 
supermarket in Manchester. 

The new store, claimed to be one 
of the first micro self-service centres 
in Europe, has a large demonstra- 
tion area where Atari, BBC, Com- 
modore, Dragon and Spectrum 
micros can be put through their 
paces, together witha large range of 
software. 

The opening was assisted by 
Hero, a walking, talking and sens- 
ing training robot. The highly 
user-friendly Herois at present only 
available in a kit form and despite 
the price of £1,600 Maplin reports 
that it is not just the research labs 
and training colleges which are 
ordering, but keen individuals. 

Speaking at the opening, Eric 
Howe of the National Computing 
Centre welcomed the presence in 
the UK of Hero. The coming 
generation, he noted, had to get to 
grips with robots and the training kit 
approach would assist the cause. 


Several micro makers have hit 
problems trying to get their disk 
drives ready on time. But Research 
Machines (RML), an old hand at 
this game, has just released new 


drives for the Link 480Z. 

The units are available with 
either single or dual drives, and 
contain an intelligent disk control- 
ler plus power supply. The disk 
controller has its own processor, 
which takes care of the different 
modes of operation. In double- 
density mode, a single drive system 
has a capacity of 328K of storage, 


anda dual drive system offers 656K. © 


Running CP/M 2.2, the drives are 


also compatible with Research 
Machines’ 380Z systems, There- 
fore disk-based software that’s 
available for the 380Z will be 
available for the Link 480Z, 

The Link 480Z is one of the three 
micros which has received govern- 
ment approval for use in schools. 
With this in mind RML is offering a 
Typical Education Price (TEP) to 
schools and colleges, which meansa 


* 20 per cent discount. 


For £725 youcan buy asingle disk 
drive, and £1,087 gets you the dual 
drive unit. 

For further details contact RML 
on 0272-211823. 


Games sets 


More fun and games are on the way 
with a bunch of new software 
releases for the BBC, Spectrum, 
Atari VCS and Oric machines. 

Express Software (021 622 3103) 
has made a pitch at the Oric 
machine with five new packages. 
Selling at £5.99 each, they are 
Monte Carlo Rally, Space Quest, 
Bandit, Breakout and Brad Res- 
cues the Professor, which is the first 
in a series of character games. 

Activision (0628 32839), which 

| has produced some good zapping 
games for the Atari machines, has 
three games lined up for the Atari 
VCS. 

Oink is based on the story of the 
three little pigs. But in this version 
they have a chance to rebuild their 
house as the wolf huffs and puffs, 

Constant brushing with tooth- 
paste is the only way to play Plaque 
Attack. In this game you have to 


fight decay off in 35 seconds and 
bonus points are awarded for each 
tooth saved, 

If you like playing cops and 
robbers then Keystone Kapers will 
be the game for you. In 1920s-style 


ed form The Pili 83890 la 26 court wich corte £008. 
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crimebuster Kelly has to catch 
Harry the Hooligan and bring him 
to justice, All three packages are 
£29.95 each. 

Dk’Tronics (0799 26350) has 
unveiled some entertaining stuff for 
the Spectrum. At£6.95 you can buy 
Maziacs and Dictator and at £4.95 
Hard Cheese and Matrix. For the 
Beeb there's Proteanse at £6.95. 

If you want to boost the sound of 
your Spectrum games plug in the 
Spectra-Sound Unit at £9.95, The 
unit will send sound from games 
directly to your TV speaker, where 
you can control the volume with the 
TV knob. 


Wolf at the door in Oink. 


omnes Machine’s Link 480Z with oe : hare on disks. = 


IBM back-up and board 


An IBM tape backup system, 
concurrent PCDOS, aspreadsheet/ 
financial planner and an intelligent 
duplexer are among products due 
out from Dataflex, UK distributor 
for US company Ferox Interna- 
tional. 

The Dataflex IBM tape backup 
system, a portable 10|bs, will be out 
next month for £690, Its exchange- 
able cartridges each hold 20Mb of 
data. 


Apple Ile 
expansion 
on the cards 


Three new expansion cards for the 
Apple Ile are out from Cirtech. 

The standard 80 column card is 
£57.50, while the 16K card with 80 
column display and 650 x 192 
graphics (twice the precision of the 
Apple Ile) is £86.25. 

The 64K version at £103.50 gives 
80 column display and graphics as 
well as increasing the micro’s mem- 
ory to 128K. 

The first two cards are upgrade- 


Games 


High Street giant WH Smith has 
spread its wings and will be down- 
loading a range of video games into 
living rooms through cable televi- 
sion next year. 

Any user who signs up for the 
service will get a console called The 
Window, which has 64K of RAM 
and a full keyboard. Initially the 
games will be played from the 
console’s memory, but eventually 
two-way cable systems will allow 
users to play sophisticated gameson 
a host minicomputer operated by 
WH Smith. 

Software will be provided by a 
Los Angeles company called The 


:| Games Network. In a deal with 
{ Smith it will ship arcade and 


educational games from its library. 


Director David Low says it will 
take four minutes to copy the 
contents of your Winchester on to 
the unit, 

Also in September Dataflex is 
making concurrent PC DOS (PCN, 
fssue 23) available on its IBM 
expansion boards, and the com- 
pany may also do the same on 
boards for the Sirius. 

Concurrent PCDOS willcome on 
disk for about £12.50, 


able to 64K, as the same basic card is 
used in all three cases, with diffe- 
rent components being added, 
Marketing manger John Robertson 
says the company will fit the 
upgrades for a fee of about £2 — 
alternatively, they will provide 
upgrade kits. 

Cirtech is also selling an Eprom 
programmer card for the Apple II 
or Ile. This programs all Intel 
compatible Eproms up to a max- 
imum capacity of 32K, and comes 
in two parts. One locks into the 
computer and the other is external, 
attached to a cable. 

Cirtech is in Dunfermline, Scot- 
land on 0383-729770, and products 
are available only by mail order, 


ycable 


Initially subscribers will have a 
choice of 20 games, with some 
games being deleted and new ones 
introduced each month. ‘We are 
catering for children and adults,’ 
said a spokesman from Smith. 
“Eventually we hope that the ser- 
vice will encourage people to ori- 
ginate games over here, so we 
would have a UK supply to offer.’ 

Smith says that it’s too early to 
give a price, but depending on 
negotiations with individual cable 
operators it would hope the system 
would be available next summer. 

‘We have been approached to do 
teleshopping and offer a Yellow 
Pages type ofservice. But we'll have 
to wait and see what avenues we will 
go into,’ the spokesman said. 


The BBC is stepping up its involve- 
ment in home hi-tech by staging its 
first Home Entertainment Spec- 
tacular next month. 

During the nine-day event visi- 
tors will be able to use and learn 
about such things as teletext, view- 
data, video games and home com- 
puters. In addition some new 


products will be unveiled at the 
show. 

Some of the big names in the 
micro industry will be there — 
Acorn, Atari, Computer Games, 
and Casio, The newly formed Elan 
Computers will make its first public 
appearance with its new computer 
and Sinclair will be unveiling an 


CHECKMATE — Multimate is a package that can give stand-alone word 
processing power to your IBM PC. Selling at £401.35 it is said to give fast screen 
response, and when you’re working on a document it’s not necessary to 
remember a series of keystrokes to accomplish common text manipulation 
functions. See-through colour coded adhesive labels are provided to spot 
function keys quickly. In addition, the system also has the facility of task 
selection by menu. Contact Pete & Pam on 01-769 1022. 


a 


BBC nine day wonder 


unspecified new product. It will also 
be a major event for Mattel which 
will be holding the final of its 
country-wide Games  Cham- 
pionship. 

The BBC itself has plenty lined 
up for visitors. During the nine days 
there will be live broadcasts from 
Radio 1, Radio 2 and Radio 4 
programmes. You will be able to 
see some of the Beeb’s ‘stars’ and 
join in some of the entertainments 
that are planned. 


You could even become a star 
yourself, as cameras will be there 
filming the action. Several com- 
panies are putting on shows where 
the audience can participate. 

The Spectacular takes place at 
Olympia in London on September 
17-25. 

Doors open at 11.30am each 
day except September 19 when they 
open at Spm and close at 9pm. 
Admission is £3 for adults and £2 for 
children under 12. 


Ffoss writes 


A Slough company that sounds as 
though it has a speech impediment 
has gone into word-processing for 
Epson HX20 users. 

Ffoss has launched Ffosswriter 
for the standard or expanded ver- 
sions of the HX20. The software 
comes on cassette with a plug-in 
EPROM which gives the tape drive 
a random access facility, so that as 
far as the user is concerned he or she 
could be using a slow disk. 

Ffosswriter comes in two 14K 
units so that you can load it into the 
standard HX20 one part at a time. 
Its main facilities are document 
handling, editing, word-processing 


functions and page layout, By word 
wrapping it uses lines of 80 charac- 
ters on the Epson’s 20 character, 
four line screen; display adaptor 
software to let you use a monitor is 
in the pipeline. 

Ffosswriter comes with a 50-page 
AS user manual, a reference card, 
and an overlay for function keys. 

Ffoss is a two-year old company 
that has concentrated on research 
and development until now. Ffoss- 
writer, costing £110, is the first of 
the products that it will market 
itself. 

The company is on Slough 
820277. 


BeMal 


MODEMS 


UeMal Modem 


UeMal Modem 


UeMlat Modem 


The BEMAC range of UK built, high technology, 
low cos! modems is designed for both dial-up 
and leased line applications. They are simple 
fo install and easy to use. All modems can be 
supplied in rack mounted or stand alone form 


Mode! 300/4 

300 Bits Second Auto Answer. originate or 
answer, dial-up or leased line working, self test 
Complies with CCITT V24 


Model 1200/4 

1200 or 1800 Bits Second Asynchronous working, 
Auto answer, dial-up or leased line, self test 
Complies with CCITT V23. Viewdata version 
available 


Model 1200/2 

1200 Bits Second Full Duplex on 2 wire line 
Asynchronous Auto answer, dial-up or leased 
line working, self test. Complies with CCITT V26 


SHORT HAUL MODEM 

Selectable speeds up to 19,200 Bits: Second 
leased lines or in-house wires. Synchronous or 
Asynchronous up to four miles, It saves 
hundreds of pounds when compared to normal 
high speed modems used over short distances 


MODEM ELIMINATOR 

Connects two communicating device 
up to 19,200 Bits'Seclond, Synchrono 
Asynchronous 


Barron 
Mc 
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HP-75C and one of the cartridges — three can be installed at once. 


Plug-in ROM-based applications 
software seems to be a firm(ware) 
favourite at the moment. Hewlett- 
Packard has just announced a suite 
of plug-in read-only memories for 
the HP-75C. 

People looking for economy 
needn't get too excited though — 
HP has never been known for a 
bargain-basement approach to 
pricing. 

The individual cartridges range 
in price from £78 up to £224. They 
comprise a Visicalc package which 
is claimed to provide functions for 
standard spreadsheet problems, 
with routines specific to portable 
applications —- tasks like travel 
expense reports and sales transac- 
tions that the average jet-setting 


BBC Microcomputer 
BBC ModelB... si 
. BBC ModelB + disk interface 


BBC ModelB + Econet...:........05 


Beebcalc ROM Based...........-..-- 
BBC Compatible Disk Drives 


Single 
TOD sassacvieviessveverasdreve el apne 
B00 Kicwiviserenshsrdee4t6.00 
400K... .. £299.00 
Powersupply... silahlecananitanmnaudess 
40/80 Track switch .. sisblanonaipreiannsce® 


HP-75 owner is likely to require. 
This one can also be used with a 9 or 
12in screen and sells for £160.52. 

The Math Pac is said to solve 
complex maths problems that re- 
quire both speed and accuracy. 
You can execute the functions from 
the keyboard in calculator mode or 
use the keywords to develop 
routines for advanced maths func- 
tions. All this for £119.36. 

There is a Text Formatter Pac for 
quick production of short letters 
and memos. Many of the standard 
WP functions are present, including 
indented paragraphs, centring and 
right justifying. It also has a 
distribution list option for generat- 
ing form letters. The Formatter 
costs £78.20. 


Twillstar Computers Limited 


Microcomputers, Peripherals, Software, Service Contracts. 


BBC Model B + Econet + diskinterface ...........0:2:cceerecreee £516.00 
BBC Speech Synthesiser occ ccc ccsseneeneseeeeeeeeeteeeeeees £54.00 
BBC Disk Interface Kit ..........c.ccsesscccssensnespenssseceenssnecssacees £109.00 
BBC AtoB Upgrade Kit... eecscssessnserseseetesseeeesesenenensrenees £50.00 
1 2Operaling System .csccscscssessevasessesccccsecsessesessecsscsessseeseases £11.50 
BBC View Word ProCe@SSO? .........cccesescceeeeceeeeeeeeeteerentetenennes £59.00 
Word Wise Word Processor.. 


puna £40.00 per drive 


£10.00 perdrive 


The Royal 
Hunt of 
the Bug 


.| Coinciding with the grouse season 


bug-hunting is in full swing — but 
bugs are thin on the ground this 
year. 

Pegasus, one of the software 
producers that offers rewards to 
people who find faults in its prog- 
rams, reports that it has paid out 
only eight times so far this year. 
Each bug is worth £50 to the finder. 


But the prospects for bounty 
hunters could improve in the near 
future — Pegasus is extending the 
range of systems on which its suite 
of business systems will run. The 
DEC Rainbow is next in line, and it 
is due to be followed by Texas 
Instruments’ Professional, NCR's 
Decision Mate V, and ACT's 
Apricot. 

Pegasus’ next move is likely to be 
to include Wang and Hewlett- 
Packard among the machines that 
its range will run on. It is also 
extending the range — sales order’ 
processing and job costing have 
been added recently. 
Pegasus is on 0536 522822. 


EPSON AFLOAT — Vocstamnan Your Whitaker, ioe Gicha a ee 
has written a coastal navigation program for it. The micro needs. a 16K RAM pack 
in order to run the 18K program, which Tony may sell to other yachting 
enthusiasts, The HX20 itself does not apparently suffer from seasichness. ‘It's 
come through its sea trials with flying colours,’ sald its owner. Further 


information trom Tony on 06474 272. 


Monitors/TVs 
14” Monitor/12 Channel TV......... 


Green 80 Column Monitors 
Green Screen Zenith 12" 
BBC Official 12” 


Colour Monitors 


Microvitec 14" 1431 oo... eee eeee 
High Res 14" JVC Monitor...........00 


* Cassette Recorders 
Official BBC Cassette Recorder 


Datex Computer Cassette Recorder 


* Dot Matrix Printers 


* 
Shinwa CPBOFIT o..cccocend qykth cg vesceeesene £305.00 
benoereneeneus al ‘a ee 


Epson FX80F/T 
Epson RX80T... ‘“ 
NECPC8020 ..........0. 


Parallel Printer Lead........7........ 


2000 Sheets of Fanfold Paper 
* Daisywheels 


Juki6100 Daisywheel with 2K Buffer.. 
Silver Reed Printer/Typewriter inc. RS232 
Interface (just plugsinto your BBC) ................ 


* Your No. 1 Acorn Dealer on 
- reeloe No. 1 at the Acorn User 
ow. 


* Sea oath August 
Cunard Hotel, 


Hammersmith. 


£29.00 
£29.00 


£425.00 


* 
®O c431.00 


We have many more items in stock, so why not give 
us a call on 01-574 5271 for further information. 


Service Contracts to Education Authorities at discount. 
We welcome Access RN and Barclaycard = 
All prices inclusive of VAT 


Please add carriage — £8.00 for large items 
£2.50 for smaller items 


NB — no delivery charge on large orders! 


Twillstar Computers Ltd., 17 Regina Road, 


Southall, Middx. Tel: 01-574 5271 
Open SIX DAYS A WEEK — 10am-8am 
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LLAMASOFT!! 


awesome games software 


You’ve followed the micro charts — now here’s the games top 30 compiled from both 


fh VIC 20 independent and multiple sources across the nation. They reflect what’s happening in | 
cveelg high streets in the two weeks up to August 18 and, like the micro charts, do not take 
Gx ee CBM 64 account of mail order sales. 
iy ATARI The micro charts this week show the number of machines sold in the two-week period 
Wh ik ending two weeks before publication date, so they tell the story in the high street 
SPECTRUM = AME 
pectru GAMES 
NOW IN BOOTS, LASKEYS & ete as 
MANY RETAILERS, OR FROM - ae 
* 


49 MT. PLEASANT. TADLEY, HANTS 
TEL. 07356 4478 ; 


NUMBER 1 
IN GAMES & SOFTWARE 


LOOK OUT FOR OUR AP oe 


2 NEW GAMES 
‘KONG’ and ‘ARMAGEDDON’ 
for the ZX SPECTRUM. 


SHOPS NOW! £5.90 


INSIST ON THE BEST 
Ask for OCEAN SOFTWARE by name. 


GAME TITLE PUBLISHER — MACHINE ~ PRICE. 


> 1 (1). Jet-Pac Ultimate Spectrum 
& 2 (5) Transylvanian Shepherd Spectrum. 
& 3 (7) TranzAM Ultimate Spectrum 
A 4 (—) ManicMiner _Bug Byte Spectrum — 
A 5 (12) Flight Psion » Spectrum 
> 6 (6) Terrordaktyl4D Melbourne” - Spectrum 
¥ 7 @) AhDiddums Imagine . Spectrum 
A 8 (13) Horace andthe | Psion Spectrum 
9 (9) Killer Gorilla P. Power BBC 
10 (3) Penetrator Melbourne Spectrum 
11 (—) Jumpin Jack Imagine _— Spectrum ~_ 
12 (15) Krazy Kong. __ Interceptor Vic20: 
13 (4) Arcadia ‘Imagine’. _—-—-Spéctrum_. 


15 (14) The King Microdeal -°.~ » Dragon 
16 (30) Monsters in Hell Softek ~~. ° Speettum 


JET PAC 


ULTIMATE ty ee 
PLAY THE GAME, Miner 2049er Big Five = Atari 

THE GREEN, 18 (11) TheHobbit _—- Melbourne ‘Spectrum 
ASHBY DE LA ZOUCHE, ft % <2 *Fiodete Micedtcis “>, |. “a Tivaeck 
LEICESTERSHIRE, Ae : : 


LE6 5JU. 20 (24) HeathrowATC Hewson _.. Spectrum “: i 3 ‘ 


21 (19) 3D Tanx DKTronics. 
22 (10) Psst Ultimate 
23 (16) Zenon 1 Ci eS 
Gridrunner —_-Llamasoft 


MICAOCELL COMPUTER SYSTEMS 


44 NEW BRIGGATE 
LEEDS, WEST YORKSHIRE 


C4444 > Arr ar aD Pay 
we = 

= 

S 


LS16NU : J 
noes Telephone (0532 449722) e @ , Timegate 
NEWBRAIN, SPECTRUM, JK Pavey! 
LYNX, ORIC, é) 
AND OTHER GOOD MACHINES 
CALL NOW FOR BEST PRICES! 
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between August 4 and August 18. 

Neither mail order nor deposit-only orders are included and the prices quoted are for 
the no-frills models and include VAT. Information for the top-selling micros is culled 
from retailers and dealers throughout the country and, like the games, will be updated 
every alternate week. 
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ELIMINATE 
FAULTY 
CASSETTES 


DataClone is the first com- 
pany in the UK _ established 


specifically for the duplication of | 


data cassettes. 


All other duplicating houses 
are audio oriented — only Data- 
Clone has a duplicating system 
designed from scratch purely to 
handle computer information. 


The result? 


Greatly improved reliability 
in data transfer rates from 300 to 
beyond 2400 baud — previously 
unattainable. 


All formats catered for. Quan- 
tities from 200 to infinity. 


Contact us now for brochure. 


DataClone — _ the _ first 
specialist service for computer 
cassettes. 


DATACLONE HAS 
EXPANDED, PRODUCING 
AN EVEN FASTER 
TURNAROUND. NOTE 
NEW ADDRESS. 


DATACLONE 
UNIT 1 
ROSLIN SQUARE 
ROSLIN ROAD 
ACTON, LONDON W3 
TEL: 01-993 2134 
TELEX: 21879 


Dream machine 


Mark 2 


May I say that the PCN Pro- 
Test of Richard King’s dream 
machine is an inspired idea. 
Why not expand it by allowing 
others to describe their dream? 

My ‘dream machine’ (could I 


| call it the X2?) would have 


- about as much similarity with 


12 


Mr King’s X1 as exists between 
a whippet and a mastiff. Mr 
King talks of screwing his 
machine to the wall and keeping 
it switched on, rather like a 
guard dog on a running line. 
Mine on the other hand would 
be lightweight, self contained 
and totally solid state. 

Under a fold-down and lock- 
able cover over the keyboard, 
the X2 would have an LCD 
screen the equivalent of a 12in 
monitor. The surface would be 
made up of hexagonal pixels 
that to the naked eye would 
appear as round dots; 2,500 of 
them to a square inch, a total of 
200,000 (well I did say it was a 
dream machine, did I not?). 

On the slope above the 
keyboard there would be a row 
of vertical slots to accommo- 
date maybe a dozen bubble 
memory capsules, providing up 
to 3Mb of storage. 

The X2 would resemble a 
wide Apple, because it would 
have a keyboard that would be 
much more complete, with a 
block of command keys and a 
scientific calculator pad flank- 
ing the centrally placed stan- 
dard qwerty board. In addition 
there would be a single short, 
round key with a deeply reces- 
sed top to control the cursor, 
joystick fashion, with one fin- 
ger. There would be a row of 
half-width, definable function 
keys with three special keys at 
the end of the row, 

Ina well under asmall hinged 
lid to the left of the space bar 
would be the power/reset but- 
ton. By holding down any or all 
of the special keys while press- 
ing the reset button it would be 
possible to bring different PUs 
and their circuitry on-line, a 
total of seven options (Richard 
King’s modules?). 

My dream machine would 
run for 40-plus hours on a set of 
nicad batteries and via a plug 
would connect to a mains char- 
ger. For those conditions where 
mains power was not available, 
or was unreliable, an alterna- 
tive light cell power block could 
be plugged in to keep the nicads 
fully charged. Shaped like a 
pocket book, it would open out 
to twice this area to expose the 


- mute, 
ie Sta 


-\ E 


Don’t carry a LOAD on your jaa: 
unburden yourself on PCN’s letters page. 


cells to light and would be 
powerful enough to drive the 
machine without batteries. 


Because of the implied 
CMOS circuitry, cooling might 
not be a problem, but like Mr 
King’s X1 my dream machine 
would have all circuits mounted 
vertically in convection labyr- 
inths. 

The zip-on carrying cover of 
the X2 would have a pocket to 
accommodate the power block 
laid open under a clear plastic 
panel so that it could be left, 
plugged in and switched on and 
that whether I spent a month or 
two in Italy, cruised the 
Mediterranean, attended a 
conference in Bonn, or became 
a beachcomber on Tahiti, I 
would always have my dream 
machine ready beside me. 

I very much like the broad 
concept of Mr King’s machine, 
but please tell him to incorpo- 
rate mobility in his plans. 

John D Griffiths 
Reading, Berkshire 


Richard tells me that the reason 
he wrote about his imaginary X1 
was to look at how computers 
can or could work, not at 
physical construction per se. 
There could, of course, be many 
variations of his main theme — 
Ed 


In defence of 
Mutant Camels 


I am writing in response to the 
letter written by D Glancy 
(PCN issue 22). 

First I would like to say that 
software reviews are always 
useful in helping to decide 
which package to purchase. It 
cannot be expected that review- 
ers should cover all eventuali- 


ties, a program should do what 
it is intended to do and Attack 
of the Mutant Camels does that 
very successfully. 

It is debatable what can be 
called a bug. I would like to 
suggest that a reasonable defin- 
ition would be that a bug is 
anything that prevents a pro- 
gram from performing in its 
normal or intended mode of 
operation. 

If Mr Glancy is suggesting 
that the game is bug-ridden 
rubbish then I wish to dispute 
this very strongly and state that 
T agree with the PCN review. 

I have tried what he sug- 
gested and, although he is 
correct in stating that the 
camels can be destroyed by this 
method, only half the camels in 
sector one can be destroyed 
before they reach the right- 
hand side of the screen and 
sector defences are penetrated 
causing you to lose all your 
lives. 

If you don’t die this way you 
will certainly die of boredom 
because firing from the bottom 
of the screen is as exciting as 
watching grass grow. 

B Rushby 
South Wirral 


Board of control 
or software 


I am writing to you about 
software piracy. Most people 
pirate cassettes because, as 
Lyndon Martin mentioned 
(PCN Issue 14), people don’t 
have enough money tospendon 
cassettes, and even when they 
do they are sometimes caught 
by the blurb on the cover and 
once the cassette is loaded they 
wish they hadn’t wasted their 
money on such trash, as I have 


done on more than. one occa- 
sion. 

There should be a set price 
for all software (within reason; 
of course), and also there 
should be a board of people to 
examine the software and so 
avoid people being  dis- 
appointed. 

Andrew Luke, 
Plymouth, Devon 


and noises off 


If Mr Davis (PCN issue 22) 
would remove his ‘choked off’ 
head from the Welsh sand, he 
might find that an awful lot of 
Apple zaps and bleeps have 
made their way into print. 
That they seem to have escaped 
him is hardly surprising con- 
sidering he thinks the ‘explo- 
sion’ in micro sales 1s about ‘as 
new as your magazine’. That’s 
five months, by my reckoning. 
No, pal, I’ve got a message 
for you: if PCN just churned out 
screens of boring POKEs to 
make the Apple utter a few 
pitiful screeches like some de- 
mented dodo, then it’d be us 
Apple users who’ve progressed 
beyond beginners’ level that’d 
be bored out of existence. 
There’s nothing wrong with 
indulging your fantasies, but 
stop complaining about articles 
of the calibre of ‘Apple Accom- 
paniment’. 
Jonathan Edwards 
London WI1 


Rites of passage 


N Sayers (PCN issue 23) has 
obviously not got past the 
“Room with fiery walls’, oreven 
passed the ‘bearded pirate’. To 
successfully pass the pirate, N 
must keep the bottle. The bottle 
can then be filled at the ‘lake’, 
and the water then thrown over 
the fiery walls. 

The passable exit leads to a 
crevasse, which can be crossed 
as long as he has the wand and 
the silver. On the other side lie 
various treasures, as well as the 
‘swamp’ and the ‘troll bridge’. 
M Weatherill 
Leighton Buzzard, Hts 
ie ays ALU Teeth 
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*| Lost in a maze of 


Write to: Max Phillips, Routine 
Inquiries, Personal Computer 
News, VNU, Evelyn House, 
62 Oxford Street, London 
W1A 2HG. 


Commodore drives 
in detail 
Please could you tell me, 
regarding the Commodore 
64 and Vic 20, what the differ- 
ences between the 1540 and 1541 
disk drives are? If there is no 
difference, why do some dual 
disk drive users have two 1541s? 
Daniel Hill, 
Woodthorpe, Nottingham 


If 1 remember my Com- 

modore model, the 1540 
was the Vic 20 disk drive and the 
1541 is an upgraded version of 
it, featuring a new chip that 
atlows it to work with either the 
64 or the 20. A glance ata Vic 20 
price list will reveal an absence 
of the 1540 version. 

The reason people use two 
1541s is that it is the sensible 
way to run two drives off a Vic. 
To run other drives, such as the 
less aesthetic 8050 Pet dual 
drive, you'll need the [EEE 
interface. 

Oric is 
big noise 
I own a 16K Oric and have 
been exploring the sound 
capabilities. Oric’s advertise- 
ment suggests that it is possible 
for the Oric to be linked to a hi-fi 
but I can’t find any reference to 
this in the manual. Can it be 
done? What connections would 
Ineed? 
Sohail Ashraf, 
Edinburgh 


It’seasy enough to wire the 

Oric’s sound to whatever 
you like. The pin outs in 
appendix F (page 151) of the 
manual give the sound output as 
being on both pins four and five 
of the cassette port. 

So you'll either need a spe- 
cially designed cassette lead or 
you should be prepared to put 
up with switching between a 
cassette lead and a sound lead. 

The wiring is simple enough. 
Pins four and five produce the 
sound output... take either 
one of these to your speaker, 
hi-fi or whatever. Ground can 
be wired from pin 2 to ground 
on the amplifier or whatever. 
As usual, check voltage levels 
before plugging the Oric into 
anything sensitive. 
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bits and bytes, trapped in a forest of errors, or bugged by Basic? 
: Whatever your problem, access our HELP function. . 


an ‘3 Se Pi ae ions 


What I can’t understand is 
why you want to amplify the 
sound even more, I thought the 
Oric was loud enough as it was. 
Remember that even the key- 
click will be noisier. 


Bits and 
Beebs 


I am thinking of buying a 
BBC Model B. I heard you 
can get it in kit form and would 
like to know how much it costs. 
Would it take someone brilliant 
at electronics to put it together? 
Would I get the 1.2 OS? 
H K Kakad, 
North Harrow, Middlesex 


The kit version of the BBC 

is the new Acorn Electron. 
By the time Acorn has finished 
bringing out the parts, this snap 
together kit will build into 
nearly a complete BBC. 

Seriously though, there isn’t 
a kit version of the BBC and if 
there was, it wouldn’t be an easy 
beast to build. I don’t know 
where you heard there was a kit 
— perhaps you are confused 
by the Acorn Atom (RIP) or 
by the fact that a BBC model A 
can be upgraded in stages to a 
Model B. 

Even so, if you bought a 
whole BBC, [hope thatit would 
come with the 1.2 MOS. After 
all, it is the current version of 
the software. 


READ in 
the entrails 
Whenever I try any prog- 
ram with READ init on my 
Spectrum, despite both the 
manual and RESTORE com- 
mand, I always get the Code 2 
error ‘Variable not found’. For 
example, in PCN Program- 
Cards, (issue 16, June 23-June 
29) the Bowling game hasaline5 
for f = 0 te 7;READa: POKE 
USR “‘A’’+f,a: NEXT f. 
Can you explain this? 
W D Brady 
The Netherlands 


I think it’s just a question 
of being very careful when 
entering program listings. 
ProgramCards, like many pub- 
lished listings, are reproduced 
from listings taken straight 
from the machine. So the bulk 
of ‘errors’ tend to be mistakes 
made when entering it. 
It sounds a bit nasty but if you 
get errors in the program, get. 
checking. It helps a lot if you get 


a second pair of eyes to help. 

There are all sorts of typos 
that could produce errors like 
the ones you find. Using an O 
(oh) for a 0 (zero) is an obvious 
one. You'll find many compu- 
ters and printers cross their 
zeros to make the distinction 
clear. 1s, Is, Lsandsuchlike can 
also get mixed up, though it is 
difficult to do on a Spectrum. 

Other common problems are 
entering letters in the wrong 
case. On a Spectrum the vari- 
able F is different from f. And 
there are a few occasions when 
you can type out Basic words 
when you are supposed to use a 
single keyword. Always check 
the manual when you meet 
unfamiliar words. 

Getting a working program 
from a listing does take time 
and effort. But with care, you 
should have no problems. 


Spectrum graphic 
interlude 


Having purchased the last 

seven issues of PCN I have 
found it very helpful, but having 
not seen the answers to the 
following two questions, I have 
decided to write to you. 

Town a48K ZX Spectrum and 
have been writing Basic prog- 
rams for it, but I have noticed 
that professional programs are 
able to produce graphics while 
loading. Could you tell me how 
this is done? 

Also, having purchased an 
assembler program, could you 
recommend a book on Spectrum 
machine code programming for 
the absolute beginner. 

S. Barnett, 
Wrexham, Clwyd 


There's one easy answer to 

your first query — it 
should come to you if you think 
about it. If you have a display 
from a previous program on- 
screen, and you don’t clear it 
before loading the next prog- 
ram, you'll find you have a 
screen display while your prog- 
ram's loading, check? 

So you write a small program 
to produce a screen display and 
to LOAD “”. This takes you 
into your game proper. You'll 
find the program name over- 
writes your display, but you can 
deal with this by placing a patch 
of the relevant INK at the 
strategic point on the screen so 
that, although it’s writing on it, 
it doesn’t show. And youcan do 
all this in Basic. . . 


. better known as Max Phillips. 


Once you can do this you'll 
realise that you need machine 
code to produce really pretty 
piccies, which brings us on to 
your next question. 

There are machine code in- 
troductions for the absolute 
beginner around, but there are 
absolute beginners and abso- 
lute beginners, so what might 
suit one won't always suit 
another. Your best bet is to go 
down to your local micro store 
and have a good browse. Make 
sure you get a book that’s the 
right style for you, and doesn’t 
either throw you in at the deep 
end or mollycoddle you to 
death. One point to bear in 
mind is that the most useful 
books have indexes! 


Extra K 


for Atari 
lama great fanofPCN and 
Atari. I was pleased to see 
the article in issue 16 about the 
Atari and the BBC micro. I have 
an Atari 400 home computer 
and I wondered if, like the 800, it 
has space behind the cartridge 
slot for memory modules. If so, 
where can they be purchased 
and could you tell me how much 
they cost? 
Gary Watkins, 
Sheerness, Kent 


The Atari has no cartridge 

slots for memory modules 
and cannot officially be ex- 
panded beyond the 16K it was 
given at birth. But there are 
ways and means of boosting the 
400’s memory to 48K. The 
Silica Shop and some other 
Atari dealers will often do a 
board swap that will see your 
16K Atari board swapped for a 
48K board — allowing you the 
extra memory without the extra 
cost of buying an Atari 800. 

The upgrade costs £69 — 
although the price may soon 
drop with the release of the new 
Atari XL line of machines — 
and includes the discount given 
for the trade-in of your existing 
16K board. 

The 48K 400 doesn’t have a 
second cartridge slot and can’t 
be upgraded any further than 
48K or handle an 80-column 
card. 

But before you rush out to 
buy that upgrade, it may be 
worth considering the new line 
of Atari machines. The Atari 
600XL will cost £159, will 
include Basic, a full-travel 
keyboard and an ability to run 
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al] the existing Atari software. 

It will also be upgradeable to 
64K — with official Atari ex- 
pansion modules — and will be 
able to take upgrade add-ons. 
And the new Atari 800XL will 
come standard with 74K and 
sell for only £249. Ifyou want an 
Atari with more memory and a 
‘better keyboard, you’re prob- 
ably better off to sell your 400 
and get a new 600XL than get 
the upgrade. 

But if you've become 
attached to your 400 and want 
to upgrade it anyway, the Silica 
Shopcan be reached on London 
(01) 301 1111. 


Playtime for 
the 64 


Referring to an article in 

PCN, issue 3, headed 
‘Simons not so simple’, a firm is 
mentioned as producing ‘a kit to 
convert an ordinary mono cas- 
sette player’ for use with a 
Commodore 64. 

This firm is Swanley Electro- 
nics. Please could you give me 
the company’s address as I am 
desperate. If possible, could you 
tell me if there is any other 
company producing them. 
Clive A. Jenkins, 

Barry, South Gamorgan 


You'll find Swanley Elec- 

tronics at 32 Goldsel 
Road, Swanley, Kent, tel 
(0322) 64851. 

If you’re really that desper- 
ate, the only other souce I can 
find is an American company 
called Microwave Distributing 
Inc, 1342 B Rt. 23, Butler, New 
Jersey 07405, USA. This com- 
pany makes a tape interface 
that should fulfill your needs. 

If money is your prime con- 
sideration then by all means go 
ahead with the conversion, but 
there are other aspects to think 
about. First and foremost you 
should keep in mind the re- 
liability of Commodore’s dedi- 
cated unit. 7 

Secondly, with the audio 
recorder you'll need a separate 
power supply. As you start 
expanding your system you'll 
find that an extra lead among a 
jumble of others could be the 
final straw. 


Son of Spectrum 
still distant 


There is a rumour making 
the rounds amongst 
friends and dealers I have 
spoken to that Sinclair is going 
to launch the ZX83 in a few 
months time. I have been told 
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that the machine’s memory will 
bein the region of 96 to 128K and 
it will also have a disk drive — 
can you confirm that this is true? 
M. Ahmed, 

London SEI1 


Unfortunately we don’t 

know anything about the 
next Sinclair product either. 
Typically, the company is 
mysterious about what it has in 
the pipeline. 

We do know, however, that 
there is another machine on the 
drawing board. According to 
Sinclair’s Managing Director, 
Nigel Searle, it is likely to be 
along the lines of a small 
business machine — other than 
that, we'll all have to keep 
guessing. 

The ZX83 (or whatever it’s 
eventually called) almost cer- 
tainly won’t be featuring disk 
drives. 

Instead we would bet the 
ZXn will incorporate the re- 
cently released Microdrives 
(see PCN issues 23 and 25). 


Screen until 


’'m Vic... 


In Microwaves (PCN, 

issue 17) you published a 
program called ‘Big Screen for 
the Vic’. 

This routine does not work 
and half fills the expanded 
screen with ‘rubbish’ charac- 
ters. I have worked out that the 
problem occurs in line 30 but do 
not know the solution. 

M. Parker, 
London NIO 


The routine does work as 

stated — it gives you a 
screen of 28 x 36 characters. 
However, it didn’t really go far 
enough, 

In order to get the extra 
screen space, the routine 
‘steals’ it from Basic memory. 
When you turn on your Vic all 
of this RAM is filled with 
garbage which is displayed on 
the new screen. 

The problem is that the Vic’s 
operating system is not de- 
signed to work with a bigger 
screen area than the usual 22 x 
23, so pressing the CLR key 
only clears the same area as 
before — 506 spaces. As you've 
no doubt discovered, the cursor 
does strange things too. 

So you have to ignore the 
usual operating system and 
make your own. At the simplest 
level you can do this with 
POKEs. Forexample, FORI = 
7168 TO 8167: POKE I, 32: 
NEXT will clear the screen. 


Fly the 
Learning Curve with 


condor 


database 
see costs take a dive. 


Get your database up and running fast with Condor 


ee you can uj 
- IBM 
Per ondoris 


when you 


the in 
need increased manipulate 
and Sirius versions immediately . 


micros with CP/M, 


compatible with all 
MSDOS, CP/M-86 MP/M, PCDOS. 
FASTTO IMPLEMENT EASYTOCHANGE SIMPLE TO USE 


-REGISTERED USERS UPGRADE TO NEXT LEVEL £125 
Selected Software from Ls wares SYSTEMS LTD: 


21 Bon Accord Street Aberdeen 
Tel: 0224 571825 Telex: 739740 
fr ” M. Oo e M ° 
; the information engineers 


"Condor Computer Corporation Inc. + UK. Mianudacturing Distriator 


Se Portico TecHNoLocy CMirade- 


AVAILABLE NOW £1,795 
FROM E.R.A 061-480 8927 


ERA SOFTWARE NOW 
MIRACULOUSLY AVAILABLE 


CASHMASTER 


£170 


CLUBMASTER 


£700 


MEMBMASTER 


£350 


— Analysed Cash Book & 


Nominal Accounting system 
Unique easy-to-use pro- 
fessionally approved for the 
small business 


—The complete Golf Club 


system now installed at 14 
UK Golf Clubs 


— The all club membership 


control system 


ALSO FOR THE OSBORNE 
HARDWARE/SOFTWARE/ 


SERVICE 


ERA Consultants Ltd 
127a Wellington Road South, 


STOCKPORT 
Tel: 061-480 8927 


apc? 


t 


AP 


Gen ki. fi 


ont 
Ait 


If you’ ve got something to crow 
about . . . a bit of magic that'll 
make the world a better place 
for micro users, then send it to 
PCN Microwaves—our regular 
readers’ hints and tips page. 
We'll pay you £5 if we print it. 
We'll pay you even more if your 
little gem gets our vote as 
microwave of the month, Think 
on ... and write to Micro- 
waves, PCN, 62 Oxford Street, 
London W1A 2HG, 


A new slant 
on Oric script 


Fancying a change of character 
shapes I started calculating the 
POKEs for an italic set. It was 
straightforward but laborious 
and repetitive so 1 abandoned 
my efforts and wrote the follow- 
ing routine which italicises the 
character set automatically. 

10 DEF FNA(X) = INT (X/2 — 
((3 AND X) = 1)) 

20 FOR X = 46344 TO 47080 
STEP 8 

30 POKE X, FNA (FNA 
(PEEK (X))) 

40 POKE X+1, FNA (FNA 
(PEEK X+1))) 

50 POKE X+2, FNA (PEEK 
(X+2)) 

60 POKE X+3, FNA (PEEK 
(X+3)) 

70 POKE X+4, FNA (PEEK 
(X+4)) 

80 NEXT 

Alan Northcott, 

Wokingham, Berks 


$-t-r-e-t-c-h 
your Newbrain 


The easiest way to obtain a 
printer line length greater than 
80 characters on the Newbrain 
is to use the communications 
port — device driver 9 — 
instead of the printer port. 

This has the effect of sending 
a CR for a newline as opposed 
to CRLF (carriage return and 
line feed) and also suppresses 
the TAB spaces for control 
code 9 — essential for bit- 
addressable printing. 

No printhead check is made 
and consequently there is no 
limit to the line Jength (other 
than the width of the printer 
carriage). 

Mark Finnis, 
Swindon, Wilts 


Slow lister 
for the Texas 


The Texas T199/4A lists at such 
a fast speed that it is impossible 
to check each line individually 
for bugs. Granted, it is possible 
to list chunks of a program at a 
time, find the bug and edit the 
offending line but this is un- 
necessarily tedious. 

If you use the NUM com- 
mand it makes editing and 
checking a lot easier. Type in 
NUM and the line number you 
want to start checking from, 
and then the value of the space 
between each line number, eg 
NUM 130, 10. 

Each time you press ENTER 
the next line will be printed with 
the cursor at the beginning of 
the line. Correct the line, press 
ENTER and the new line will be 
accepted into the program. The 
next line will appear ready to be 
checked. 
lan Fereday, 

Bontddu, Gwynedd 


Newbrain 
shorthand 


Newbrain users who have used 
a BBC micro will have noticed 
how useful all the command 
abbreviations can be. Although 
not documented in the manual 
or the beginner’s guide, a 
similar function is available on 
the Newbrain. 

Pressing the GRAPHICS 
key with the A key, for exam- 
ple, is the same as typing LIST. 
Listed below are some of the 
more useful commands that can 
be accessed in this way. Others 
can be found by experimenta- 
tion. They need to be followed 
by return or Control/M to 
execute. 


GRPFILA, .vacsscenseackornas LIST 
GR BHYB ot: sepsesvessinseise NEW 
GRPAID aicccnssrcvcenstess RUN 
GRPAVT sciscs ssavinuseeses SAVE 
GRPHVU i... .-secivesssexe LOAD 
GRPH’V....... RANDOMISE 
David Mingay, 

Wokingham, Berkshire 
TRS80 autostart 


Here are four lines of assembler 
coding which will autostart a 
machine code program and also 
stop the RESET button from 
returning to Basic. This works 
on the TRS80 Model 1 and will 
probably also work for the 
Model III. 

ORG 41ACH 

JP START; Program start 

ORG 41E2H 


ed 
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JP START; Program start 

41ACH is called by the 
interpreter every time the RE- 
SET button is pressed. Normal- 
ly there’s only a RET and two 
NOPs there. These can be 
replaced by a JP vector to your 
program. 

For the sadistic-minded a 
HALT can be placed here. 

41E2H is called every time 
the SYSTEM command places 
the *? on the screen. As before, 
there are only a RET and two 
NOPs here. When loading is 
complete the RET has been 
changed to a JP to the program 
start which it executes. 

There are alsotwo routinesin 
the Tandy ROM which willsave 
you a few bytes if you program 
in machine code. 

One, at 0049H, waits for a 
key to be pressed and stays 
there until the search is success- 
ful. The value of the key pressed 
is placed in the accumulator. 

The other isadelay. ACALL 
to 0060H will cause the proces- 
sor to decrement BC until it 
equals zero whereon it will 
return. 

Both routines should be 
CALLed. 

Derek Grainger, 
Fleetwood, Lancs 


Colour Genie 
memory miser 


When you turn on the Colour 
Genie you have 9.7K of mem- 
ory free to the user. By doing 
three things, this can be in- 
creased by another 4.3K to 
almost 14K. 

1. When the machine is turned 
on, hold down the MOD 
SEL key. This makes the 
area in memory, usually 
assigned to storing the hi-res 
page, free to users. 

. Type 32767 when the 
machine asks for the mem- 
ory size, when it is turned on. 
This makes the area in mem- 
ory, usually kept for the 
shape table, free for use. 

3. Type CLEAR 0. 

This. space saving is very 
useful if a file handling program 
is being used — up to 30 extra 
files can be stored. Also in word 
processing when there is room 
for another 4,000 or so charac- 
ters of text. 

P Billet, 

Malmesbury, Wiltshire 


Border lines 
on the Spectrum 


ZX Spectrum users who change 
their border colour within a 


in) 


program will probably have 
been annoyed or dismayed to 
find two lines at the bottom of 
the screen remaining in the old 
border colour. There is asimple 
way of including these lines in 
the border colour change. All 
that is required is to follow the 
border command with INPUT 
”” thus: 

10 BORDER 5: INPUT” 

20 GOTO 206 

What happens hereis that the 
INPUT causes the bottom two 
lines to change to the current 
border colour in preparation 
for input. Since there is no 
variable for the input to be 
loaded into there is hardly any 
delay before the next program 
statement is executed. 

I have also discovered a 
couple of interesting things 
about PRINT. By using ° you 
can continue a print at the 
beginning of the next line on the 
screen. Thus: PRINT “HEL- 
LO”'’“BYEBYE” willprintto 
the screen as 
HELLO 
BYE BYE 
David Jones, 

Edmonton, London 


Timed events 


The Newbrain has an internal 
timer that can easily be accessed 
from Basic. To set the timer to 
0, CALL 62383. To read a value 
from the timer, CALL 
62399,x.x will contain the time 
elapsed in 50ths of a second so 
divide by 50 to convert to 
seconds. 

G Freislander, 

Whitfield, Manchester 


Acorn Atom 
decimalised 


For Acorn Atom owners not 

having the Floating Point ex- 

tension ROM, the following 

short routine is useful for pro- 

viding decimal answers to divi- 

sion. 

10 @ = 0; P. $12 

20 IN. “X”X; IN. “Y”Y 

30 A= X/Y;B = X%Y*10; C 
= B/Y;D = B%Y*10;E = 

D/Y; F = D®%Y*10; G = 

F/Y 
40 P. “X/Y¥ = “A” “CLE,G 
50 E. 

It will be seen from line 30 
that the number of decimal 
points calculated can be in- 
creased as required. 

This is most useful as a 
subroutine in accounts/finan- 
cial programs. 

J H Godfrey, 
Handsworth, Birmingham 
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Map reading = 


the Newbrain 


ne of the major joys of using 

Newbrain Basic is the range of 

commands. These allow you to write 
programs without having to know 101 
PEEKs and POKEs to use the facilities of 
the machine. Compared to some 
machines, a newcomer can become re- 
markably proficient in the use of the 
machine, and never be aware of the 
Newbrain memory map, oreven have used 
a PEEK or POKE. 

When you start to look around the 
Newbrain memory map you'll run into a 
few surprises. Whenever the Z80, the heart 
of the Newbrain, is reset, it fetches its first 
instruction from location 0. Therefore 
most small systems always have ROM in 
low memory and RAM in higher memory 
(the Spectrum has ROM from 0 to 16383). 

But the Newbrain’s memory map has 
RAM at 0, with special circuitry to force 
the ZX80 to start elsewhere in memory (at 
QEOOOH in fact). 

This means that the Newbrain can alter 
its interrupt behaviour, as all its major 
routines are contained as vectors in RAM. 

The Newbrain isn’t made easier to map 
with this memory layout. As devices are 
opened, the source code area of Basic is 
moved up and down through memory and 
only a few locations in zero page hold the 
key. Theareaofmemory from 0 to 0268H is 
constant, and the first 120 or so locations 
give pointers to relevant sections of code. 
Listing 1 gives some of these. 

4 and 5 is the top of IOS and the first 
location used by Basic. 

6 and 7 is the last location of memory used 
by Basic (= TOP) 

19 is the default device for loading Basic, 


set to 1, and POKE 19, 2 makes the second 
cassette port the default. 

43 ishow the keyboard (for Devices03 & 4) 
is decoded. 

92 and 93 points to the start of current 
screen memory. 

POKEing other locations can have 
disconcerting results. Forexample, POKE 
51,1 will turn off the screen, and POKE 
51,0 turns it back on again. 

The IOS area of memory contains all 
current active devices. When a device is 
opened, memory for it is allocated at the 
top of LOS RAM (moving Basic up): 

10 OPEN#1,0,1,"s120" 
20 OPEN #0,0 

This moves #0 above #1 in memory. 
Opening and closing a device means that 
for a short period the memory map is 
volatile. The opening/closing mechanism 
doesn’t inform the system of the changes it 
has made until it has finished and is 
successful, so the screen is shut down for 
the duration (explaining screen flicker 
during the 2s and close statements). 

Listing 2 shows us around the screen 
memory. It is important to note that each 
line has, for hardware reasons, a length of 
either 64 or 128 per line, and every line 
starts on a 64 byte boundary. Each screen 
copy has associated memory to contain its 
own workspace, eliminating interference 
between screens. 

Even allowing for the above, if you try 
POKEing directly to screen there is a 
reasonable chance that you may not see 
anything. Turn on your Newbrain, clear 


the screen and move the cursor down five 


LISTING 3 


65000 b3 = PEEK(4) + PEEK(5) * 256 


65260 


PRINT ptS;" base of array area 


ae a ee oe pe sl 


lines or so, POKE 650,65, and a capital A 
appears on the top line, or it will when you 
POKE 642,65. The problem is that, in the 
design of the Newbrain, the video display 
circuitry stops the CPU. 

To reduce the slowing effect of the video 
circuitry, at the end of each display line the 
OS writes a00H byte, however it is written 
where the OS thinks each line terminates, 
and direct access of the screen does not 
inform and modify, and so the video will 
not display anything to the right of the 00, 
as it does not know about it. Putting a 00 
directly into video memory can have some 
very odd effects, including speeding up the 
Newbrain. 

Listing 3 takes us into Basic. Basic takes 
what’s left of memory and divides it first 
into two sections, the first growing from 
B3PRM up, and the second area starting at 
the top of memory and growing down. The 
lower section contains the source code 
listing. Again, this is different from the 
normal structure. For a start the line 
number is separated out into a line number 
table and the second area in the lower 
memory is object code. 

The statement by Grundy that its Basic is 
“dynamically compelled’ has caused much 
confusion. When a line is entered, it is 
entokened (tosee the entokened form lista 
program by entering SAVE#0). The line 
number is stored into the line number 
table, and the entokened line is stored into 
the source code area. 

When the line is executed (an immediate 
command being given a line number of 0), 
it is first passed to the compiler, which 
generates a series of ‘Y Codes’ (very 
similar to p-Code), which is placed in 
objectcode memory. Thatis then passed to 
the runtime module. This executes the 
line, but that line is then leftin memory and 
the next line is compiled. Ifa line is already 
compiled the compiling process is skipped. 

Information on which lines are compiled 
is contained in the line number table. 
Object code is ‘deleted’ by CLEAR, 
DELETE, RESERVE, MERGE, RUN, 
STOP and END, as variables are pointed 
to directly (rather than by searching for a 
variable at runtime) and the above Basic 


="5xL5] 


65010 pt$ = "Pointer to " 
65020 PRINT "B3PRM (Base of Basic program) 
65030 x = PEEK(b3+6) 


65270 x = P&EK(b3+28) + PEEK(b3+29)*256 
65280 PRINT pts;" base of symbol area =";x|[5] 


="3b3L5 | 
65290 x = PEEK(b3+30) + PEEK(b3+34)*256 


65040 PRINT "Current 1.0.8. output stream ="sx/5] 65300 PRINT pth;" base of line table =";x|5| 

65050 x = PNEK(b3+7) 65310 x = PREK(b3+32) + PEEK (b3+33)*256 

65060 PRINT “Current I.0.S. input stream ="5xL5] 65320 PRINT pt$;" top of basic area ="ex1 5] 

65070 x = PEEK(b3+8) 65530 x = PEEK( b3459) + PEEK(b3+60)*256 

65080 PRINT “Last error number =x"2¥(5] 65340 PRINT"Line Number for on break ase OY 
65090 x = PEBK(b3+9) + PEEK(b3+10) * 256 65350 x = PEEK(b3+57) + PEEK(b3+58)*256 

65400 PRINT pt$;" input routines ="5xL5] 65360 PRINT."Line Number for on Error ="sxL5j 
65410 x = PEEK(b3+12) + PEEK(b3+13) 65370 x = PEBK(b3+39) + PEKK(b3+40)*256 

65120 PRINT "Input pointer save location ="5x1L5) 65380 PRINT "Line number of break occured ass] 5 | 


65130 x = PEBK(b3+14) + PEEK(b3+15)*256 
65140 PRINT ptd;" top of source code 
65150 x = PEBK(b3+16) + PEEK(b3+17)*256 


65390 x = PEEK(b3+41) 
65400 PRINT "Statement in which break occured=";x[5} 


="5xl5] 
65410 x = PEBK(b3+41) 


65160 PRINT ptS;" top of object code =";x[5] 65420 LINPUT("Press NewLine to Continue ")ads 
65170 x = PEEK(b3+18) + PEEK(b3+19)*256 65430 PUT 34 

65180 PRINT pt$;" base of user stack =";x(5] 65440 ?"Size of Source code Area = "; 

65190 x «= PEBK(b3+20) + PEEK(b3+21 )*256 65450 xx (PEEK (b3434 )+PEEK ( b3+ 35 )*256 )-b3 : 2x 

65200 PRINT pts;" base of for block ="5x15] 65460 ?"Size of Object code Area = "; 

65210 x = PEEK(b3+22) + PERK ( b3+23 )*256 65470 2( PEBK (b3+ 16 3+ PERK( b5+47)*256))~ (b3-x) 


65220 PRINT pt$;" base of gosub stack =";x(5] 
65230 x = PERBK(b3+24) + PEEK(b3+25)*256 
65240 PRINT pts;" base of string area =";x|5] 
65250 x = PEEK (b3+26) + PEEK(b3+27)*256 


65480 ?"Top of Memory = ";TOP 
65490 ?"Size of Line Number Tablep "; 

65500 a=TOP~ (PEEK (b5+30)+256*PREK( b3438 )): 2?a 
65535 END 


| BRAINWAVES | 


65100 
65405 
651410 
65420 
65430 
65140 
65150 
65100 
65170 
65480 
65190 
65200 
652140 
65220 
65230 
65235 
65240 
65250 
65260 
65270 
65280 
65290 
65300 
65310 
65320 
65330 
65350 
65353 
65355 
65357 
65360 
65370 
65380 
65390 


rant Zero Page Map. Unexpanded 


DEPPWa(x)=PEEK(x)+250%PHRK (244) 


Base of basic 
Top 


of Memory +1 


?"Print line lenth for Tab, sal PERKS ¢ 


LISTING 1 [5000 
LISTING 4 65010 R 
2" B3 PRM 
OPEN #0, "TO"; 28 = FALSE en BA 
21 = PERK 44) + PEEK(5) * 256 : 
z2 = PEEK ae | + Pes cage eng * 256 
23 = PHEK(2Z1+30) + PEBK(21+31)} * 256 


FOR 2O = 22 T0 23 - & STHP 8 

zi «= PEBK(zO) + PEEK(z0+1) * 256 
24 = 21/1024 

25 = (24 - INT(z4)) * 1024 

IF 25 = FALSE THEN 28 = 28 + 1: 
zo = INT(25 / 37) 

27 = 25 = (z6 * 37) 


g6 = 26 + 65 

IF 27 < 26 THEN 27 = 27 + 05 
IF 27 < 36 THEN 27 = 27 + 22 
IF 27 = 36 THEN 27 = PALSE 
IF z6 © 90 AND (27 > 


24 = INT(24/2): 22g = 


IF 24 = O OR 24 = 33 THEN 653560 

IF 24 = 19 THEN 2z$ = "deffn" + orerierd + oct pth GOTO 654350 
IF 24 = 27 THEN 22% = "deffn" + CHRS(z6) + CHRS(z7) + "$": GOTO 65350 
IF 24 = 18 THEN 22$ = CHRS(z6) + CHRS a + an GOTO 65350 
IF 24 « 20 THEN zzd = CHRS(z6) + CHHS(z7) + "(2)": GOTO 65350 
IF 24 « 26 THEN zzS = CHRS(26) + CHRS(2z7) + isla GOTO 65350 
IF 24 & a THEN 2z% = CHRS(z6) + CHRS(27} + "S(2)": GOTO 65350 
IF 24 = THEN zz = CHR$(z6) + CHRS(z7} + "@"; GOTO 65350 

22h = meas (ob) + CHRS (27) 

IF INSTR({z25,"Z2$") > FALSE THEN 65360 

IF INSTR( 22 ,"}YS") = FALSE THEN 28 = 28 + 1: GOTO 65457 


GOTO 65%460 

PRINT 226, 

NEXT zO 

PRINT: PRINT 

PRINT "Number of constants =";28 
END 


statements cause the variable table to be 
moved, because reserved memory and the 
line number table live above the symbol 
table. 

Examination of the line number table 
shows that each statement has a separate 
entry, a multi-statement line being stored 
as.aseries of the same line number, but with 
a different source code pointer. Each 
segment of source code is terminated by a 
CR (chr$(13)). 

In the symbol table, entries are eight 
bytes long. The first two bytes contain the 
variable name (ten bits) and whether it is a 
number, a string, or a one or two 
dimensional array. Listing 4 is a simple 
utility to dump variable names. 

As we now have a Basic memory map we 
can look at the device drivers themselves. 

The [OS is the root of the flexibility of the 
Newbrain, Under the [OS all input/output 
is reduced to a simple streaming of 
information. The Newbrain allows for 256 
streams, with only stream #0 being fixed, 
as that is the default for Basic, and any 
device may be attached to any stream. 

The device drivers are accessed by a 
table (pointer in zero page at locations 88 
and 89), which is kept in the 0EQO00H 


REM Current Screen Mapper 
HEM reports stats on 
sm = PSEK(92)+256*PERK(93) 
?"Base of Screen Memory 
"Offset to Start of Screen 
?"Screen Lenth 

?"Screen Width 

?"Sereen excess 

"Flags Reg 1 

?"Extra Flags 

°?"Lines to Cursor Position 


?"Frame, # line to first disp. = 


GOTU 65360 


47 AND 27 < 56) THeN 65350 


°"Print Zone Lenth 


?"Print head position 


(TAs) 


?"DEFAULT Driver for Basic 
?"DEFAULT for LOAD SAVe VEKIFY 


?"KB Mode 


?"STRIOP 


?"Start of Stream Table 
?"Start of I05 Memory 


end of Strean 


?"DEVTAB DEvice TAble 
?"Char Lkup for Hi -res Chars 
2"Interupt Response Vector 


?™NMI 


ROM, but can be relocated anywhere in 
memory and then be modified. Byte 0 at 
DEVTAB contains the number of entries, 
and then each device is a two byte pointer 
for the address of the handling routines of 
each device driver. In the base version of 
the machine there are 12 entries. Adding 
the disk controller adds devices 12 to 15. 

Entry from CP/M to Basic and back in an 
expanded system is via the command EXIT 
(a keyword from Basic & a .COM file from 
CP/M). On the unexpanded system the 
command is CPM from Basic. On the 
expanded system the EXIT command 
takes you into a menu from which you 
select your destination. 

The second way of using CP/M is under 
Newbrain Basic, and appears as four 
devices under IOS. Device #12 is closest to 
the cassette in use, and is the default device 
for LOAD and SAVE. Although file 
names now have to comply with CP/M’s file 
output format, it isnot made obvious in the 


manual that a file can be routed other than. 


to drive A by following the normal CP/M 
format. Thus to save a file to drive B, you 
type SAVE “B: testfile.bas”. The .BAS is 
not a standard extension and must be 
supplied if wanted. 


urrent Output screen 


<";sm5 
="; PEEK 
="5 PERK 
="; PERK 
="; PEK 
="; PEEK 
="; PERK{(sm+8)(5 
=";PERK(sm+9 \? 

="; PEés(sm+40 15] 


sm}L5] 
sm+4 },5 
sm+5)L5 
sm+6 }=PERK(sm+5)|5 | 


sm+7 }5 


?"Padding Space. to get display" 


?"On a 64 byte Boundary 
?"First Location for 3Creen 
END 


="; PHEK(sm)-21|5 | 
="; sm+PEEK{sm)+5|5 J 


REsponse Vector 
?"Entry Point for 10S (RST an 
?"Entry Point for IUS (RST 40 


Device #13, is for text files, 

Device #14 is the random access file 
device. Compared to other CP/M Basics 
this is not easy to use. A file is opened in the 
normal way, but reading and writing 
requires a six byte sequence to be written to 
the Channel initially. The first three bytes 
are the byte displacement from the 
beginning of the file, and the second group 
of three bytes defines the number of bytes 
to be read or written. Exactly that many 
bytes must be read or written. 

For example, to write 30 bytes into a file 
onstream #99, starting at byte number 300 
from the beginning of the file: 

10000 rem write 30 bytes from a$ to #99 

10010 rem on entry a$ must be 30 bytes 
long, if not will be left padded 

10020 IF LEN(a$)<30 THEN a$ = 
&a$:GOTO 10020 

10030 IF LEN(A$)>30 THEN A$ = 
LEFT(A$,30) 

10040 D1=0:D2=1:D3=44:REM POINT 
TO 300th Byte of file 

10050 B1=0:b2=0:b3=30:; REM WE 
SEND 30 BYTES 

10060 put#99 ,d1,d2,d3,b1,b2,b3 

10070 ?#99,a$ 

However, reading a file requires a series 
of GETs, as unless you specifically write 
out (and allow for) a CR LF then there are 
no terminators to read back the above 
record: 

15000 d1=0:d2=1:d3=44 

15010 b1=0:b2=0:b3=30 

15020 PUT #99,d1,d2,d3,b1,b2,b3 

15030 nu /= (2/\16*b1) +(256*b2)+b3 

15040 ag$="" 

15050 FOR co=ITO nu 

15060 get#99 ,b$ 

15070 a$=a$+b$:IF LEFTS$(a$,1)=" 
"“THENa$="" 

15080 NEXT co 

Device # 15 is a device for communication 

with CP/M, and allows such things as 

renaming a file, deleting a file, reset drives 

(Cnt1/C from CP/M), log onto a different 

drive, search for first and search next. The 

last two enable you to read the CP/M 

directory from Basic. However, unlike 

most CP/M Basics, the filenames are read 

into strings and allow the Basic program to 

manipulate them. 

The Newbrain OS link into CP/M gives 
Newbrain users the best of both worlds — 
the capability to use both CP/M and 
Newbrain Basic and communicate be- 
tween the two, and to share common files. 
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COLLECTOR’S CORNER 


The price of Acorn’s Atom has fallen dramatically. Geof Wheelwright warns of the consequences. 


Atomic 
warning 


Installing the Word Pack ROM: the ROM plugs into an available socket on the main board 

of the Atom, the utility ROM socket. It is located towards the centre of the board between 

the 6502 main processor and the 8255 IC. Make sure the notch on the Word Pack ROM 
faces the back of the board (matching the other ICs), and don’t bend the pins by forcing it in. 


T: introduction of the new Electron 
micro from Acorn (see this week’s 
Hardware Pro-Test, pages 24-27) has 
sent the price of the old Acorn Atom 
plunging. With prices as low as £50 for the 
machine, it’s tempting to consider buyingit 
for a simple dedicated purpose. 

Since the machine (like the BBC) offers 
the capacity for sideways ROM software it 
could be well worth getting a spreadsheet 
or word processing ROM and dedicating 
an Atom to doing that task. You would be 
hard-pressed to finda better buy. Butdon’t 
expect to be able to buy any add-ons in a 
year from now as you may not be able to get 
them. 

For word processing, you would have to 

make sure that: 
@ You get a fully expanded Atom — 12K 
RAM + 12K ROM anda printer interface. 
@ You make sure the word processing 
program has got all the facilities you need. 
A ROM-based word processor like 
Acorn’s Word Pack ROM is recom- 
mended — costing around £25, 
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@ You ensure that your TV will have a 
relatively tight hold on the Atom’s video 
signal, as there is nothing more tiring and 
frustrating than trying to work on an out of 
focus screen. 

The Word Pack is a particularly good 
idea in this case because it takes up no 
internal memory and provides a full range 
of text-editing facilities, including inser- 
tion and deletion, page numbering and 
block moves. The Atom gives a 40 column 
display and has room for about three A4 
size pages in memory. 

Cursor control includes auto-repeat on 
the keys and single movement to the start 
and end of lines in the text. The Atom is 
probably the only micro available for 
under £100 with a full-travel keyboard and 
printer interface, although the printer 
interface only comes with the expanded 
version of the Atom. Acorn has, in the 
past, offered a BBC Basic board for the 
machine (PCN Issue 3), but it’s anyone’s 
guess as to how long the company will keep 
producing that, or any other add-ons. 


Acorn has said they'll continue support- 
ing the Atom for two years after its ‘death’, 
but it’s unclear at what level that support 
will be maintained. It took PCN some 
weeks to get a copy of the Word Pack, 

Many Acorn dealers have already made 
it clear that once they’ve rid themselves of 
their current stocks of Atoms, they don’t 
have plans to stock peripherals or software 
for the machine because it’s obsolete. 

So be careful when buying a cut-price 
Atom. If you're sure of what you want to 
use it for and can get the equipment 
necessary to use it as a dedicated word 
processor or accountancy aid, thenit’s well 
worth it. 

If not, then take heed — ‘from little 
Acorn Atoms .. . do great problems grow’. 

The Atom Word Pack ROM plugs intoa 
socket at the back of the Atom board. 
Acorn calls it a utility ROM socket, but it 
serves the same function as the sideways 
ROMs on the BBC and can be found 
between the 6502 processor and the 8255 
chip at location IC 24. 

Great care must be taken, however, to 
make sure the notched end is facing away 
from you and that you don’t bend the pins 
when you stick the chip in. 

The easiest way to get the chipin without 
bending the pins is to ease one side in first, 
making sure all the pins are properly 
aligned with their corresponding sockets, 
and then push it slightly to one side so that 
the pins on the other side now align 
properly. 

When all the ‘legs’ of the chip are in 
place, press it firmly to make sure strong 
contact is established. When you subse- 
quently boot up the Atom, the program 
should then be available in ROM. 

The same procedure is undertaken with 
all Atom ROM software, including Atom- 
Calc—a4K ROM spreadsheet which gives 
the traditional sideways scrolling to give a 
grid of up to 62 columns and 255 rows. 

Each position in the grid can contain a 
label, number or calculation — so that 
well-documented spreadsheets are easily 
developed with the program. 

Ofcourse, this sad state of affairs doesn’t 
apply to all Atom peripherals. If you get 
the Atom with a built-in printer interface it 
shouldn't take much to hook it up to many 
standard printers. 

And there are Atom peripherals which 
will only sell to Atom owners — and they 
will be available as long as stocks remain. 
One of these is the Atom Disk Pack — so 
large, bulky and ugly a device that no-one 
except Atom owners will be able (or want) 
to use it. 

The disk pack plugs into the expansion 
interface at the back of the Atom and 
requires some internal modifications to be 
made. 

Some extra buffers must be added to 
drive the expansion bus and these you can 
either install yourself or have installed for 
you (I would recommend the latter). Butit 
requires a certain mechanical bent and a 
willingness to dirty your hands inside the 
machine. 
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= DRAGON MACHINE CODE PART 4 


Brian Cadge concludes his series on machine code utilities with a high-resolution screen dump. 


Dragon screen test 


e Dragon 32’s parallel I/O socket 
allows a wide variety of printers (and 
other devices) to be connected. The 

pin connections are given in the ‘additional 
information’ booklet, so itis not difficult to 


connect any printer with a Centronics type 
interface to the machine. 


Print problem 


However, there are anumber of points that 
Dragon omits to tell you about having a 
printer connected, Some are just useful to 
know, while others may be vital. For 
example, in programs that give printer 
output, if no printer is connected, the 
machine hangs up — just try ?# —2 with 
nothing plugged in— you will have to press 
RESET to recover control. 

‘However, if you type: ? PEEK(65314) 
AND | then the result will be 1 ifno printer 
is there, or 0 if one is there and is ready. In 
fact, this is the printer ‘BUSY’ connection 
used by Basic. 

The other more important locations are 
in the system variables. Some printers do 
not give auto wrap round if a line is too 
long, but the Dragon can be made tosenda 
linefeed after any number of characters in 
the following way: POKE 155, width of 
printer (eg 80) and then to get the Dragon to 
send linefeeds type POKE 328, 0. 

To disable this type POKE 328, 255. 

You can cause the Dragon to leave a gap 
between listed lines with POKE 330, 2, and 
disable this with POKE 330, 1. 

Finally, you can set the number of spaces 
between items printed with commas separ- 
ating them. Use POKE 153, N: POKE 154, 
PEEK(155),—N where ‘N’ is the number 
of spaces — initially set by the Dragon to 
16. Note that if location 155 isnot POKEd 
with the width of the printer, then the 
POS(—2) function Will not operate cor- 
rectly. 

The other end of the connection is just as 
important — the printer itself. The ASCII 


(American Standard Codes for Informa- 
tion Interchange) characters are supposed 
to be a standard, but printers vary as to the 
meaning of codes below 32, the non- 
printable contro] codes. 13 is usually 
linefeed and 27 is usually an escape 
character, but others are less reliable. 

Many dot matrix printers can produce 
high resolution printouts. The obvious use 
for this would be for copying the Dragon’s 
graphics screen, PMODES 3 and 4. The 
program listed will do this for most 
printers. Beware though: you must make 
sure of the control code to designate 
graphics mode and POKE this to location 
32536, and POKE 32662 with the control 
character for text mode. 

As the program stands these are set to 18 
and 30 respectively. The correct codes for 
your printer should bein the user’s manual. 

The way in which printers produce hi-res 
graphics is based on seven vertical dots per 
byte, whereas the Dragon produces eight 
horizontal dots per byte. The eighth bit is 
used to designate graphics on a printer. 

This is the format most printers use (eg 
Tandy, Seikosha etc), If your printer does 
not use this method or does not have a 
hi-res facility then. you cannot use the 
program. 

The reason for using a machine code 
routine is not only for the sake of neatness 
and memory saving, but for speed. The 
listing of a HRG dump written in Basic will 
do the same job, but takes many times 
longer. In this case it is also actually easier 
to write a machine code routine than a 


Basic one. 
M/C entry 


Toenterthe program, type inthe machine 
code entry program, SAVE it and RUN it. 
Take care with the DATA statements as 
these contain the machine code. To avoida 
crash, the program checks for errors and 
will not run if any are found. Once the 


LOADER PROGRAM - 


1@ ’MACHINE CODE ENTRY FROGRAM 
28 CLEAR2Q@, 32499 


3Q FOR I=1 TO 167: READAS: Z=VALC "BH" +AS) CS=ECS+Z'POKE S2499+1.2:HEXT 
4@ DATA BD. 988.27.50.27-4,01,5,23,5.C6.2,7E, 83.44, 8E,6,8,5A. 27 

S@ DATA 6.30,69,6,0,20.F7,.BF,1,.46,96,.D,B80,8C.F5,86- 12.80, BC.F5 

68 DATA BE. 1.40,86,.7,B7.7F. 96, 34, 18.36,88,B7,7F- 9B, F6,7F+9E. 86,88 
7@ DATA B7.7F.9C,986,1.B7.7F,.90.34.4,A6. 34.84, 7F, SB: 26.9, B6,7F.9D 

8@ DATR BBL 7F.9C,B87.7F.9C,78,?7F.9D.35,4,38,.86, 28, 5A, 26,E3,86,7F, 50 
9@ DATR AD, BC. FS. 35. 1@,34,16,74.7F,96,.26,C07, 35, 10,30,.1,1F.18,C4, iF 
1@@ DATA 26.86.66,0,8D,60.F5, 18, BE. 1,48, 31,A9,17-AQ, 30,89,6,08.34 
11@ DATA 2@.AC,E1,27,4,22.9,20,98.86.3,B7,7F,9E, 20,94, 86-0,BD.BC 


12@ DATA FS5.86. 1E.8D-8C,F5,939 


13@ IF CS<>18675 THEN PRINT"DATA ERROR”: END 


148 DEF USR@=3250% 


158 OCR ARR HARRAE REE 
166 *POKE 32536, PRINTER GRAPHICS MODE 


178 ‘POKE 32662, PRINTER TEXT MODE 


18G * HRHRE KERR AKA AMAR HEE AA EERE ERR EERE 


The machine code entry program for the hi res dump, shown in disassembled form on the facing page. 
When the program is correctly entered, run it. You can call the screen dump with X=USRO(n) where n is 


the graphics page number. 
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program has been successfully entered, 
remember to change lines 160 and 170 to 
any necessary POKE. 

To call the screen dump routine use X= 
USRO(n) where ‘n’ is the graphics page 
number from which the copy is to start, ieit 
is the number that follows the mode 
number in a PMODE statement. The 
number must be in the range of 1 to 5. 


The works 


The assembly language listing shows how 
the program actually works; line 30 calls 
the ROM routine to return the value in the 
USR argument. 

The other ROM call to 48373 made 
throughout the program is a routine that 
sends the character in the *A’ register to the 
printer. This is not the same address as the 
Basic ?# —2 uses— that is 48410 andis not 
used asit intercepts certain codes andcould 
mess up the printout. 

The main section of the program is a 
nested loop to go through each byte of the 
screen, seven bits vertically at a time 
building up the code to be printed. 

The routine could be used to print in the 
other PMODE resolutions, but would 
certainly need some modification as these 
all use less memory and some only require 
16 bytes per line, whereas the program 
expects 32 bytes. 

I leave it up to you to customise the 
program as you like — the program has 
been kept as simple as possible so as to 
allow it to be used with as many different 
printers as possible, but you can certainly 
mess around withit to make itsuit your own 
printer better. 

One final note: as the program is 
presented, it will copy the screen in black 
and white as displayed. 

To get it to print in inverse, all youneed 
do is type: POKE &H 7F3F, &H 27 and 
POKE &H 7F3F, &H 26 to return to 
normal. 


A Basic version of the program. This will work but 
will take an unacceptable amount of time. When 
you have entered the machine code version, 
compare the two. 

10 *HRG PRINTER DUMP IN BASIC 
20 O=1536 

38 PRINT#~-2, CHRE< 1895 

48 FORI#@ TO 6143 STEP 224 

S@ FOR J=@ TO 31 

68 FOR B=2 TO 6 

70 ACB O@PEEK“ 14+0+J+8%32 > 

89 HEXTE 

9@ FOR B=7 TO @ STEP -1 

128 Z2=¢ 

118 FOR C=8 TO 6 

128 IF ACCOKINTC 2°B> THEN 15@ 
138 ACC MRC Co-INTS 278) 

148 Z=Z+IHT¢2°C » 

138 NEXTC 

168 PRINT#-2, CHRS<¢ Z+128 > 

17@ NEXTB, J 

16@ PRINT#-2 

198 NEXTI 

28@ END 
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7EF4 
7EF4 
7EF4 
7EF7 
7EFS 
7EFA 
7EFC 
7EFE 
7FQ@ 
7F@3 
7F 86 
7FQ?7 
7F@9 
7FQD 
7FOF 
7F1z 
7F 14 
7F17 
7F19 
7FIC 
?FLF 
7F21 
7F24 
7F26 
7F2B 
7F28 
?FZE 
7F3Q 
7F33 
7F35 
7F38 
?F3A 
7F3C 
7F3F 
7F41 
7F 44 
7F47 
7F4R 
7F4D 
7F4F 
7F52 
7F53 
7F55 
7F58 
7FSB 
7FSD 
?FSF 
7F62 
7F64 
7FE6 
7F6B 
7F6A 
7FEC 
7F6E 
7F72 
7F73 
7F?7 
7F7B 
7F7F 
7FS1 
7F83 
7Fa5 
7F87 
7Fa9 
7F eB 
7FRE 
7F98 
7F92 
7F95 
7F97 
7F9A 
7F9B 
7FSC 
7F9D 
2140 
7F9E 
7FOF 
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BDSB27 
ba] 
2704 
C185 
2305 
Céez 
7EBS44 
SEGE90 
5A 
27O6 
BO89R60R 
2OF?7 
BFA14e2 
868d 
BDBCFS 
8612 
BOBCFS 
BEB14e2 
867 
B77 FSE 
3416 
B68 
BY7F SB 
FE?FSE 
86393 
B77F SC 
86@1 
BY 7 FID 
3404 
REB4 
B47F 968 
26909 
BG? FSCO 
BB? FSC 
BY 7FSC 
7B?F SD 
3584 
388829 
SA 
26E3 
BE7FSC 
BOBCFS 
3518 
3418 
747F 9B 
2607 
3518 
3021 
1F 18 
C41F 
2686 
868D 
BOBCFS 
1Q@BE@148 
B1IASI PAG 
328980028 
3428 
ACE 1 
274 
2209 


RAGON MACHINE CODE PART 4 


488 


PRT 


¥HRG DUMP TO PRINTER 


@BEGIN JSR 35623 
TSTB 
BEQ @ERROR 
CMP #5 
BLS ROK 
GERROR LOB #2 
AMP 33684 
@OK LOM #1536 
@GET DECB 
BEQ @GOT 
LEAX 1536.% 
BRA @GET 
RGOT STH @START 
LOA #13 
JSR 48373 
“LDA #18 
J&R 4939723 
LOX @START 
LDA #7 
STR G@NO 
@LOOF PSHS x 
LOR #128 
STA RMASK 
@BIT LOB @NC 
LDA #128 
STA @CHR 
LDA #1 
STA @ROW 
RLP2 PSHS B 
LDA »%# 
AHDA &MASK 
BNE @HODOT 
LDA GRO, 
AGODA @CHR 
STA @CHR 
@BHODOT LSlL GROW 
PULS B 
LEAX 32.% 
DECR 
BNE @LP2 
LDA @CHR 
JSR 48373 
PULS 
PSHS * 
LSR MASK 
BHE @BIT 
FULS & 
LEAK 1.4 
TFR XC 
ANDB #31 
BHE @LOOP 
LDA #13 
JSR 48373 
LOY @START 
LEAY 6848. ‘7 
LEAN 192.% 
PSHS 'v 
EMPH S++ 
BEQ @LAST 
BHI @FINISH 
BRA @LOOF 
GLAST LOA #3 
STA @NO 
BRA G@LOOP 
@FIMISH LDA #123 
ASR 48373 
LOR #38 
JSR 49373 
RTS 
GMASK NOF 
@CHR NCP 
@ROW MOP 
@START EGU 322 
BRNO NOF 
ENO @BECIH 


GET USK VALUE IN B 
IF ZERQ THEN ERROR 


IF <=5 THEN OK 

ERROR 2 IS SH ERROR 
GOTO ERROR ROUTINE 
START OF GRAPHICS MEM 


RIGHT ADDRESS 

NEXT GRAPHICS PAGE 
TR’? AGAIN 

STORE START RODRESS 
LINEFEED CHAR 

PRINT IT 

GRAPHICS MODE 

PRINT IT 

GET START OF GRAPHICS 


STORE HUMBER GF VERTICAL DOTS 
SAVE % REGISTER 


SET MASK TO BIT 7 
GET HUMBER OF VERT DOTS 


GRAPHICS CHAR 


SET PRINTER MASK TO FIRST DOT 
SAVE 8 REGISTER 

GET GRAPHICS BYTE 

MASK OFF UNWANTED BITS 
BRANCH IF DOT HOT OM 
GET PRINTER DOT# 

ADG IT TO CHAR CODE 
STORE BACK IH CHAR 

HExT FRIHTER DOT 
RESTORE B REGISTER 

NEXT GRAPHICS BYTE DOWN 
DECREMEHT LINE COWMT 

IF NOT ZERO GO AGAIN 
GET CHARACTER, 

PRINT IT 


RESTORE « REGISTER 

NEXT DOT IN GRAPHICS BYTE 

IF HOT LAST BIT GO AGAIN 
RESTORE * REGISTER 

HEXT GRAPHICS BYTE HORIZONTAL, 
LET Da 

NEWLINE HERE 

IF MOT THEM GO AGAIH 


SEND LIHEFEED TO PRINTER 
LOAD '¢ WITH START 

LORD WITH END ADDRESS 
POINT * AT 7 DOTS DOWM 
PUT Y OM STACK 

COMPARE * TO 

TF EQURL THEN GOTO LAST 
IF HIGHER THEM FINISHED 
OTHERWISE GO AGAIN 


ADJUST # OF DOTS FOR LAST SCAM 
GO AGAIN 


LINEFEED PRINTER 


SET FRIMTER TO TEXT MODE 
RETURH TO BASIC 
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| Taft asawn- off BBC, or the wonder of the year? Max Phillips puts Acorn’s Electron through its paces. 


Electronic theory 


corn’s Electron looks set to be the hit 
micro of 1983. Memories of the 
uphoria that surrounded the painful 
launch of the BBC micro are recalled by 
the excitement generated by the Electron. 
But the machine itself holds no such 
surprises. It’s a cut down BBC, pure and 
simple, with just eight chips replacing the 
BBC’s expensive and complicated board. 
Tt runs MOS 1.0 and Basic 2. 
Nevertheless it would be a mistake to 
view the Electron as a poor man’s Beeb, It’s 
minus a fair number of features, in 
particular the BBC’s copious interfacing, 
but even so, it will come as a Shock to the 
cheap end of the market. 


Presentation 


The Electron comes in an anonymous 
cardboard box, a tradition few manufac- 
turers cling onto. Inside, it's a very 
complete package — you get machine, 
oversize power supply, TV and cassette 
lead, introductory cassette and two 
manuals. 

The ‘welcome’ cassette is a mixture of 
new and converted BBC programs. Its 
little booklet has been moved into the user 
guide, but first timers will find it an easy 
way to meet their machine. 


Documentation 


Fortunately, Acorn has gone to town on 
the documentation. The BBC-style user 
guide is a bit smaller and a bit better 
organised, although much of it is copied 
wholesale from the original. You also get 
‘Start programming with the Electron’ by 
Masoud Yazdani. This is the ‘from scratch’ 
tutorial that was such an ironic omission 
from the educational BBC micro. Yazdani 


acorn electron 


is friendly, lively and ever so structured! 

It’s an excellent introduction to the 
Electron, and I'll lay odds on a BBC 
edition soon. But it is very BBC-Basic 
specific. Oh well. At least it puts a stop to 
all those ‘Learn your micro on the bus 
home’ books that the pulp publishers keep 
churning out. 

But nobody’s perfect. The Electron user 
guide is probably a good source for 
information on Basic 2. Contrary-wise, the 
BBC’s user guide is a good source for 
Electron *FX calls. This will create a nice 
market in manual photocopies. But for 
some bizarre reason Acorn has declined to 
document all the available calls. And it has 
also skimped on technical info like what 
goes on in the expansion connector and so 
on. And it’s worth noting that our sample 
user guide speedily fell to pieces. 


Construction 


The Electron is beautifully designed and 
built — quite a shock compared to the 
BBC, Its designer case will look great on 
the coffee table. Certainly, the serious 
look will appeal to those put off by 
construction of the Spectrum and Dragon 
ilk. The looks conceal a small board 
running with just eight chips — the 6502, 
two 16K ROMs, four 64K bit RAM chips 
and an all-singing all-dancing 64 pin ULA. 
The design raises all sorts of issues. 

For starters, on this issue 1 board, you 
have separate MOS and Basic chips. 
Production models (the ones nobody's 
seen) will have a single ROM socket. Soin 
theory on this machine you could pull out 
Basic and stuff something like the View 


word processor in. In practice, it won't be 
possible on the Electron. 

Next the RAM, 32K is produced by 
some clever decoding with the ULA. This | 
requires two accesses to each chip to reada 
whole memory location. Result! the Elec- 
tron goes slower than you’d expect. 

The ULA also provides the display — 
there isn’t a 6845 as there is on a BBC. 
Screen generation also slows the machine 
down, and not having a 6845 precludes 
some tricks like positioning the screen with 
“TV and the fast sideways scrolling used on 
some arcade games. 

Curiously enough, some display modes 
are faster than others. Benchmarks reveal 
Modes 0 to 2 to be the slowest and Modes 
4,5 and6tobe the fastest, Mode 3isatouch 
faster than the slow modes, apparently 
simply because of unused scan lines 
between each screen line! 


Keyboard 


The keyboard is unrivalled on cheap 
machines, except perhaps by the Vic 20. 
The nearest thing to it is the Lynx, and 
perfectionists may complain of similar 
blunt fingers and a ‘dead feel’, But the 
layout is remarkably good. You can get a 
complete keyboard in just 56 keys. Ten 
programable function keys are available 
by holding down FUNC and pressing a 
number key. These work just like the 
orange function keys on a Beeb. 

FUNC in combination with a letter key 
produces single keystroke Basic keywords 
— a rather superfluous but non-compul- 
sory way to enter programs. Shift-FUNC 
is a Caps lock and controls a yellow LED 
buried out-of-sight on the left of the keys, 


| Above — Ten programmable function keys are 
| available and they work just like those on the 

| BBC, 

| Right — A variety of screen formats are 

| provided by the six BBC modes. 


The BBC’s awkward shift lock has been 
sensibly forgotten about. 

All the usual Acorn keys are there — 
Break, Escape, Copy, Delete and the four 
| arrows. Acorn has missed a good chance to 
do a proper cursor cluster, leaving the 
| arrows in an awkward square. Five of the 
| Keys are shared by three characters. 
| SHIFT and CTRL select the top two 


| characters — a simple system. 


| Screen 

| The Electron drives an ordinary TV or an 

| RGB or composite video monitor. The 

| TV picture is, as the BBC, plain remark- 
able. Even 80 column text is readable. 
Unfortunately, the review machine consis- 
tently lost the top line of text. And of 

| course, *T'V doesn’t work. It’s also worth 


moaning that the composite video output. 


is still black and white only. 
The Electron supports BBC Modes 0 to 
| 6. These provide a variety of screen 
formats to allow the programmer to choose 
between having lots of text, graphics and 
| colours and not using up the memory. 
The above table lists the choices available. 
| The speed column gives an idea of the 
relative speeds of each mode. 

The Electron looks pretty impressive 
compared to its rivals. An 80 column, 
640256 display is unrivalled by every 
machine up to the BBC Model B itself. If 
you're into serious display work, the 
Electron is the obvious choice, although its 

| eight colours are a bit limiting. But don’t be 
taken in by the numbers. Resolution isn’t 
everything and machines such as the Atari 
offer fabulous colours and sprites to 
provide dramatic graphics. The problem is 
that the displays are taken from user 
RAM. At most the Electron has 21K free. 
At worst, you’re down to 12K. 

The Electron really suffers from not 
having a BBC style Mode 7. This is a 
teletext style display that uses up a mere IK 
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No of 

Speed Mode characters 
1x 0 80 x 32 
1x 1 40 x 32 
|__1x 2 20 x 32 
| 16x 3 80x25 
Hae Fi 4 40 x 32 
Bey 5 20 x 32 
ae 23 6 40x25 


of memory. So not only is 21K a bit of a 
restriction, there are also hundreds of BBC 
programs that will have to be modified to 
work on the Electron. 

Keeping costs down is obviously impor- 
tant with the Electron, and leaving out a 
teletext generator was an unfortunate 
sacrifice. And it’s ashame that Acorn hasn't 
included a software simulation of a teletext 
screen purely for compatibility purposes. 
It would be awfully slow and take up piles 
of memory, but it seems a lazy omission. 


Storage 
For now, storage is provided for using the 
BBC’s reliable cassette system. There are 
no problems here — it always has been a 
superb system. Disks will no doubt be 
available later on, though you’re going to 
need some adds-ons — space for a DFS chip 
and disk interface as well as the drive itself. 


Expansion 

This is the other sore point. All the 
Electron has is an edge connector. This is 
somewhat more complex than those used 
on Commodores and Sinclairs simply 
because of the timing involved. Acorn 
itself describes interfacing as a ‘non-trivial 
job’. 

This leaves buyers at the mercy of 
Acorn’s delivery schedules for adds-ons. 
Acorn is promising stuff to take the 
Electron up to and beyond the BBC, 
probably in both price and spec. First off 
will be a box allowing further ROM 
applications programs to be plugged in. 


Memory 
Resolution Colors used 
640 x 256 2 20K 
320 x 256 4 20K 
60256 =| 8+8 flashing 20K 
text only 2 16K 
320 x 256 2 10K 
160 x 256 4 16K 
text only 2 8K 


Screw fixings underneath the Electron | 
suggest that it could be a big box. But the 
real shame about the Electron is that you 
are going to need to pay extra for 
interfaces. 

As it stands, the Electron is ruined by 
the lack of a printer port. Many will view it 
as a games machine, for which joystick 
ports would be a good idea. It may not 
matter to people who can only just afford 
the machine and don't want to buy a 
printer. But the Electron is a serious little 
machine and people shouldn’t have to pay 
extra to expand it. 


Operation 
The Electron (or Elk as the nickname 
goes) works like a slow BBC. Speeds can 
be up to around four times slower, though 
BBC Basic remains a fast little mover. 
Relative to the competition, the Electron 
is delightfully quick. Graphic games in 
Basic are definitely possible. 

Everything else relates to BBC MOS 1.0 
(why not version 1.2?) and BBC Basic 2. 
Acorn hasn’t spent much time moving 
these across. Many of the commands and 
calls are simply switched off — the point 
being to maintain compatibility with BBC 
programs. 

Take sound for example. The Electron | 
doesn’t have the three voice synth chip 
used on the Beeb. Instead it provides a 
sirgle note channel and a noise channel, 
either of which can be on or off. 

Sound is produced with the SOUND 


command though on the Electron, and |26 > 
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channels 1,2 and 3 all refer to the same 
channel. 

Volume can still be set from 0 to —15, 
though the Electron takes 0 as off and 
anything else as maximum. The EN- 
VELOPE command to shape the type of 
sounds produced still has 14 parameters. 
Only the first eight do anything, the last six 
being the dummies required for the BBC. 
Similar ‘closed doors’ greet anything that is 
in the BBC and not in the Electron. 


Software 


The Electron has an incredible head start 
in life. BBC micro software is very patchy 
— some is bad, some is brilliant — but 
there is lots of it and it won't take much to 
move most programs over to the Electron. 
So Acorn has made a very clever move 
going for a clipped-wing BBC. 
Unfortunately, the Electron’s hardware 
will restrict the more serious side of 
software for a few months to come. Not 
having a printer interface rules out a cheap 
word processor, for example. Soexpect the 
Electron to grow up as a games machine. 


26 


Verdict 


Acorn has an undoubted winner. The 
Electron isn’t quite as simple as a half 
priced BBC, but it does bring you amazing 
graphics and one of the fastest and most 
capable Basics in the business. It’s easy to 
use, and easy to learn. Only the lack of 
built-in interfacing and technical informa- 
tion spoil the Electron’s image. For a while 
the price will be a stumbling block, but I 
suspect that it could be lowered to £150 if 
need be. 


£200 
6502A 2MHz 


32K 


‘The Electron brings 
you amazing graphics 
and one of the fastest 

and most capable 
Basics in the 
business’ 


7 formats up to 80X25, 8 colours 


Up to 640x256 
56 keys, 10 function keys, optional keywords 
Cassette 300 or 1200 baud 
Expansion connector 
MOS 1.0/BBC Basic 2 
Acorn Computers, Fulbourn Rd, Cherry Hinton, Cambridge 
d Introductory cassette 
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e good news is that the introduction 
of Acorn’s under £200 Electron micro 
has forced the price of the ageing 

Acorn Atom to as low as £50. But the bad 
news is that those stock-clearing prices 
mean the Atom is going out of production 
—and that software and peripherals for the 
machine are going to be hard to find in the 
future. 

The Atom was a good deal in its day. It 
isn’t much larger than the Electron and for 
£174 offered between 2 and 12K of RAM, 
ROM-based software and a printer inter- 
face on the expanded version of the 
machine. It was originally a kit-machine 
for enthusiasts, who had to build it before 
they could use it — but in latter days it has 
been offered in ready-made form for a 
slightly higher price. 

It was small and uncluttered inside, so 
there was little room for expansion 
circuitry. Only a couple of expansion 
boards could be fitted to the machine and 
the colour card tended to heat up. 

Some of the facilities now on offer forthe 
Electron and the BBC were first tried on 
the Atom. Econet, Acorn’s local area 
network system, was first configured on 
the Atom and many schools still use 
Econetted Atoms in conjunction with 
BBC systems. 


PCN AUGUST 25-AUGUST 31, 1983 


PCN PRO-TEST 
es HARDWARE & 


Adieu to the Atom 


The Electron also inherits the same 
processor as the Atom — the 6502. 

The Atom used a more idiosyncratic 
Basic than the Electron, but a BBC Basic 
board was available for it. This gave the 
machine much the same capabilities as the 
Electron’s implementation of BBC Basic. 

The Atom version of BBC Basic also 
didn’t use all the BBC sound commands 
and only partially implemented its VDU 
commands. But it did allow for the tidy 
DEF and PROC keywords as well as the 
CHAIN command. 

A disk system was even offered for the 
machine, It cost about twice as much as a 
new Atom and was consequently not a big 
seller. The disk system is not yet on offer 
for the Electron, although Acorn says it 
plans to make available in the future an 
expansion interface that will allow the 
machine to run BBC disk drives. 

The Atom disk pack was considerably 
larger and heavier than the computer itself 
— it was actually an Olivetti OPE FD 501 
with 92K on a standard 54-inch single- 
sided drive. It had its own power supply — 
which in turn supplied power to the Atom 
— and used a disk operating system in 
ROM. 

Againlike the Electron, the Atomuseda 
separate power supply which put the 


machine in the ‘lightweight’ category. And 
like the BBC, it offered the capacity for 


sideways ROM software — including 
spreadsheets and word-processors. (See 
page 21). 


Besides the obvious differences in 
memory and language, the addition of 
colour in the Electron puts it in aclass apart 
from the Atom, Although a colour card 
could be purchased for the Atom, it was 
never known as a particularly reliable 
device, 

The Atom did shine, however, as a 
programming machine — offering both the 
Forth and Lisp languages on cassette. It’s 
likely that the BBC versions of those 
languages will be made available for the 
Electron on plug-in ROMs when the 
Electron plug-in ROM card is ready. 

In short, the Electron has as much (if not 
more) in common with the phased-out 
Atom than it does with the BBC. The 
prices of the two machines are similar, they 
use the same processors, have the same 
keyboards and offer much the same 
standard facilities. 

It does seem odd, however, that Acorn 
has introduced us to the ELECTRONic 
age after putting us through the ATOMic 
age. But then who ever said computing was 
a logical business? Geof Wheelwright 


up 


Basically a better 64 


f all the micros I’ve used, the 
Commodore 64 is my least favourite, 
in spite of its great graphics and 
sound potential. When you sit down to 
bash out what should be a_ half-hour 
program, you end up tearing your hair out 
three hours later as the computer carries on 
doing anything but what you intended. 
One obvious problem is the built-in 
Basic, which may have been fine in the 
early Pet days but now looks extremely 
sparse. It has no support for the hi-res 
graphics and sound. Patient 64 owners 
have been waiting for months as Commod- 
ore debugged its advanced Simons Basic — 
rumoured to more than make up for the 
shortcomings in the built-in version — and 
put it into secure cartridge form. 


Features 

The Basic certainly has all the features it 
was rumoured to have, and more than 
enough to knock the stuffing out of the 
independent programmers’ toolkits which 
have been filling the gap over the past year. 
There are 114 additional commands, and 
most of them are well worth having. The 
entire list is summarised in the table. 

There are 19 general entering/listing/ 
debugging/program securing commands, 
filling most of the gapsin the original Basic. 
KEY assigns up to 15 characters to each 
function key, and DISPLAY gives you a 
directory of the assignments you've made. 
RENUMBER is unusually limited, since it 
doesn’t bother to correct GOTOs or 
GOSUBs. 

PAUSE stops the program dead for a 
predefined number of whole seconds only. 
It disables the STOP key, but can be 
broken into bya RETURN, CGOTOis an 
unusual computed GOTO, using variables 
in computing the line number. 

PAGE, OPTION and DELAY respec- 
tively enable you to control the number of 
program lines listed at once, to highlight 
Simons Basic commands, and to change 
the scrollspeed. Not as handy as the Beeb’s 

LISTO, but still helpful. FIND prints out 
the numbers of lines including a tightly- 
specified (even leading spaces count) 
string. 

DISAPA and SECURE are used 
together to blank out specified program 
lines, in order to secure a program from 
unauthorised listing. Listing a program in 
which they’ve been used, you simply get a 
succession of blank line numbers. Very 
neat stuff. OLD is a BBC-style command 
which cancels the effect of NEW. 

A good, though unusual range of string 
handling commands seems particularly 
oriented to word processing. There’s even 
a CENTRE command (centres text on 
screen) built in. DUP is the equivalent of 
Microsoft's STRINGS. ATs after PRINT 
can be strung together as in Sinclair Basic. 
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Can Simons Basic calm Susan Curran’s love-hate relationship with the Commodore 64? 
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USE enables you to select print formats for 
numeric data. 

Structured programming enthusiasts 
can breathe a sigh of relief — REPEAT 
..+ UNTIL is here, as well as IF... 
THEN ... :ELSE:... (with a weird 
syntax), and RCOMP, asort of multiple IF 
»»« DHEN.. . sELSE: . + . A-struc- 
turenewtome,LOOP .. .EXITIF. . . 
END LOOP, is somewhere between 
REPEAT. . .UNTILand WHILE. . . 
WEND (which isn’t included). You can 
put multiple exit conditions anywhere 
inside the loop. 

There are two different kinds of named 
procedure, open and closed, broadly 
corresponding to GOTOs and GOSUBs. 
These can be nested up to nine deep. Local 
variables can be defined for use inside 
procedures, but there’s no provision for 
passing parameters to procedures, as you 
can in BBC Basic. I was sorry to find this 
missing. Procedure names can be of any 
length, so long as they fit onto the program 
line, and can consist of more than one 
word. 

There's a fairly good ON ERROR set of 
commands, though the errors that can be 
reported don’t, oddly enough, include 
those unique to Simons Basic. STOP 
doesn’t trigger ON ERROR, and there is 
no ON BREAK sequence. I would have 
found one very useful for turning off 
sprites, which otherwise linger on as shady 
ghosts at the end of a program run. 

FETCH is a great command. It enables 
you to specify the number and type of 
characters (shifted or unshifted, alphabe- 
tic or numeric) that you want to receive as 
input. Invalid input is simply ignored. ON 
KEY is another useful input validation 
command, a sort of specialised menu- 
oriented ON... . GOTO. (No point using 
RENUMBER after this one.) 

Four tidy commands read input from 
light pens, paddles and joysticks. The 
JOY (stick) command doesn’t cover selec- 
tion of a joystick, nor did the manual 
mention which of the two ports it reads by 
default. Strange, since the POT command 
(for paddles) does so. 

One of the good features of the original 
Basic is that the graphics aren’t mode- 
bound. You can, if you are prepared to put 
in a few hours of programming effort, mix 
text, high resolution and medium (multi- 
colour) resolution graphics on the same 
screen. I didn’t expect Simons Basic to 
support this, and it doesn’t. High and 
medium resolution are rather awkwardly 
linked together, and the same commands 
can be used for each, but moving from 
hi-res to multi-colour mode corrupts any 
hi-res plotting already on screen. 

The text screen is completely separate. 
You can write a text string on the graphics 
screen, and increase its scale vertically, but 


the Basic doesn’t let you include variables 
in the statement, so it takes some acroba- 
tics to get, say, a game score on screen. 

The range of hi-res commands is very 
good. Itincludes line, point, rectangle and 
circle (including ellipse) commands, as 
wellasan ARC command. Curiously, only 
the latter lets you specify dotted lines. An 
unusual ANGL command draws radii of an 
invisible circle, like spokes of a wheel. 
There’s arather clumsy DRAW command 
for drawing irregular shapes, and ROT, 
used with this, lets you scale and rotate 
them. PAINT is slow-moving, as always, 
but BLOCK lets you draw solid rectangles 
more rapidly. 

There is another good range of screen 
handling commands for use with the text 
screen, including FLASH, FILL to fill 
screen areas with specified characters, and 
MOVE to duplicate screen sections else- 
where. The sectional scroll is supported. 
There’s a memory dump command 
(SCRSV, and SCRLD to reload) for the 
text screen, but no comparable one for the 
hi-res screen. However, two parallel 
commands let you print a hard copy of 
either type of screen. 

The sprites (or MOBs — ‘moveable 
object blocks’) and duly supported. High 
level commands cover defining them, 
moving them, clearing them, and the 
collision detection features. There’s a 
similar DESIGN command for normal 
user-defined characters. 

The sound commands, described under 
the heading ‘Making Music’, are fairly 
comprehensive, and quite straightforward 
considering the complexity of the hard- 
ware they are controlling. What is lacking 
is a basic SOUND-type command which 
you can use without going through the 
palaver of defining envelopes and wave- 
forms. As it is, you have to use five 
different commands, VOL, WAVE, EN- 
VELOPE, MUSIC and PLAY, in order to 
emit even a simple beep. 


Presentation 


The clearly labelled cartridge comes in a 
box, with a large format, ring-bound 
manual. 

The manual is spread out on good 
quality paper and comes in narrative form, 
with longish example programs covering 
whole ranges of commands, There is an 
index, but no ready-reference section, so 
checking on syntax involves a lot of 
thumbing through, 

The manual] reads well, but on closer 
acquaintance it proves to be a depressingly 
familiar Commodore job, full of silly 
mistakes. Often the syntax was inade- 
quately explained, and sometimes the 
manual was wrong — the screen and 
border numbers following COLOUR, for 
instance, were reversed. Any user would 
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need to resort frequently to the Program- 
mers’ Reference Guide to make sense of 
the murky passages, and in comparison 
with that, this came across as superficial 
and simple-minded. 


In use 
Getting started is no problem, you just plug 
the cartridge in. As it tells you on 
power-up, it leaves you 30,719 bytes of 
memory to play with. 

Most of the commands are well thought 
out, and compare reasonably well with 
similar commands on rival micros. I’ve 
tried most, but not allofthem, and with few 
exceptions they worked as promised. 

I found the colour commands confusing, 
however. There are half a dozen different 
ways of changing the colour on the graphics 
and text screens, and these interacted in 
unexplained ways. I couldn't make the 
sample program for the FILL command 
(which was supposed to generate random 
coloured blocks) produce any colour 
changesat all after NEWing, forinstance. I 
had to reset the computer before it would 
work. 

A more disconcerting problem came 
when I tried the sample sprite program. As 
soon as I tried to run it, it appeared to 
‘auto-destruct’. Up came an error message 
(my mistake), and when I tried to list the 
program to correct it, nothing was there at 
all. Once I'd got a debugged version 
working from tape, I still found that it only 
worked once. Re-running it drew a 
complete blank. 

A little research suggested that for some 
unexplained reason, the program was 
reserving for the sprites the very start of the 
user program memory, presumably where 
the program itself was stored. Overwriting 
the listing to store the sprites may be 
memory-efficient, but it is hardly sensible. 
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In general, I found the failure to link the 
Simons Basic manual with the rest of the 
Commodore 64’s Basic reference material 
disconcerting. The Simons sprite designing 
commands, for instance, are beautifully 
clear and easy to use, but ridiculously 
memory-hungry. It takes 22 or more lines 
of program, with up to 25 characters to a 
line, to define a single sprite. Direct 
reference to the more advanced, memory- 
efficient ways of doing the job would have 
been a good idea. 

In general, the commands seemed to 
work with reasonable, though not incredi- 
ble, speed. 

Once I'd learned to avoid some of the 
obvious pitfalls, things began to look much 
brighter, and I did manage to turn out some 
decent graphics programs in far less time 
than it would have taken (had I dared to 
try) on the basic machine. 

Reliability 

Simons Basic does stretch to ten additional 
error messages, not really enough for 114 
commands. The sprite error message 
‘BAD CHAR FOR A MOB’, used as a 
catch-all for just about every mistake I 
could make, was particularly exasperating, 
as it didn’t relate efficiently to the line on 
which the error occurred. 

On the bright side, OLDing my program 
after a COLD reset nearly always worked. 
Once or twice it came up with a previous 
program after Id been trying in vain toload 
anew one, 


Verdict 


This has to be mixed. The Commodore 64 
is capable of such a lot, and Simons Basic 
makes an extremely impressive attempt at 
supporting its capabilities. But at the same 
time, turning the capabilities into solid 
performance using a high-level language 


Simons Basiccommands 


KEY DISPLAY AUTO RENUMBER 
MERGE PAGE PAUSE 

OPTION DELAY FIND TRACE 
RETRACE DUMP COLD OLD 
RESET CGOTO DISAPA SECURE 
INSERT INST PLACE DUP 

USE CENTRE AT LIN 
FETCH INKEY ON KEY DISABLE 
RESUME MOD DIV FRAC 

% $ EXOR DISK 

DIR COLOUR HIRES MULTI 
NRM HICOL LOW COL PLOT 
LINE REC CIRCLE ARC 

ANGL BLOCK PAINT DRAW 
ROT CHAR TEXT TEST 
CSET LEFT(scroll) RIGHT\(scroll) UP(seroll) 
DOWN (scroll) BCKGNDS FLASH OFF 
BFLASH FCHR FCOL FILL 
MOVE INV SCRSV SCRLD 
COPY HRDCPY DESIGN @ 
CMOB MOB SET MMOB RLOCMOB 
DETECT CHECK MOB OFF MEM 
IF..THEN..ELSE REPEAT..UNTIL LOOP EXIT IF.. END LOOP 
PROC CALL EXEC END PROC 
RCOMP LOCAL GLOBAL NO ERROR 
ON ERROR OUT WAVE ENVELOPE 


MUSIC VOL PLAY SOUND 
| PENX PENY POT JOY : 
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SAMPLE LISTING 


Designing a Sprite (MOB) 


100 DESIGN 0,63*64 


110) Gowseeaes BBB. cece se eaes 
120) @..cecaee BBB... eee eee eee 
130) @iuseees BBBBB....--seeeas 
140 @.....2.6. | >) :) 
150 Gieeveses BBB... see eee eens 
160 @.,... BBBBBBBBB......2006 
170 @...,.BBBBBBBBBBB,........ 
180 @...BBBBBBBBSBBBB........ 
190 @..BBB.BBBBBBB.BBB....... 
200 @..BBB.BBBBBBB..BBB...... 
210 @...BBBBBBBBBB...BBB..... 
220 @....BBBBBBBBB....BBB.... 
230 Biswas BBB.BBB.. ees renne 
240) @issaee BBB. BBB... sss ee eee 
250 @...468 BBB.BBB..scasreene 
260) @i.ceae BBB.BBB.. pees ca eee 
270 Boewwen BBB.BBB.. eevee enne 
280 @...... BBB.BBB... eee seeee 
290 Gravis BBB.BBB....+e+245% 
300 @...... BBB, BBB... .eeeeaee 
310 &@....BBBBB.BBBBB......... 


Line 100 designates a type of sprite (‘0’ for 
high resolution), and sets aside a block of 
memory to store the sprite data. The 
remaining lines describe the sprite. The 
Commodore 64 has a good screen editor, so 
you can quite literally design the sprite on 
screen while writing the program. For 
multi-coloured sprites, letters C and D are 
added to describe the two additional 
colours. The main sprite colour is selected 
when you allocate the design to a sprite 
register (with the MOB SET command), so 
you could have eight different versions of 
this man, allin a different colour. All very 
neat, though rather heavy on memory 
requirements. 


remains a problematic business, and at 
several points it seems that the sheer 
complexity of the hardware defeated 
David Simons’ ingenuity. On the whole, I 
would have preferred 50 rock-solid com- 
mands to 114 problematic ones. 

But if you have a Commodore 64, and 
want to programit, then this package really 
is a must for you. I can’t imagine that any 
independent producer could offer any- 
thing to touch it, and it will put a lot of 
sprite-designer and utility packages onto 
the remainder shelves. 

If Commodore had only taken the 
trouble to document it adequately, point- 
ing out any known bugs so that program- 
mers can work round them, I would have 
recommended it with far less hesitation. 


RATING 
Features 
Presentation 
Performance 
User interface 
Reliability 
Overall value 


Name Simons Basic Application supplementary 
Basic language including programmers’ aid and 
graphics/sound features System Commodore 64 
Price £50 Commodore Format Car- 
tridge Outlets Commodore dealers. 
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Max Phillips checks out three machine code monitors for the Oric 1. Each takes a different tack. 


ORIC-MON 


monitor program used to be consi- 
dered essential in any microcompu- 
ter. The Oric | is very muchin need of 
one, particularly since the ‘irritations’ in its 
Basic tend to drive people to machine code 
much faster than with a normal machine. 
Oric-mon from PSS is just the sort of 
program that should be buried'away inside 
the ROM — a minimal way to write and 
debug machine code programs and explore 
the workings of the machine. 


Features 


This simple 2K monitor has all the usual 
stuff ... dump and edit memory and 
registers, block move and search. break- 
points, a disassembler and a pleasant 
surprise — a 6502 relocator. 

There’s even a four-function hex calcu- 
lator. Itworks with two byte values, though 
Oric-mon’s conversion commands work 
only with single bytes! 

The only serious omission is a line 
assembler. Everything has to be hand- 
assembled before entry ... there isn’t 
even a simple way to calculate relative 
branch displacements. Surely with the 
disassembler already in there, going the 
other way wouldn't be too difficult? 


Getting started 


Oric-mon is simple enough provided you 
know what you are doing. A neat box gives 
way to an unimpressive instruction sheet 
with more errors than you'd have thought 
possible in the space. 

PSS seems not to have paid much 
attention toitsdocumentation. Apart from 
typos and over-brief discussions, the 
author has got the D and H commands 
mixed up, and the up arrow just wouldn't 
work as described. In short, if you're not 
familiar with monitors, avoid this one. 


In use 

It’s a fiddly program. Commands are single 
letters, mostly non-mnemonic, coupled 
with two or four digit hex numbers. 
Oric-mon is one of those pests that reads 
keypress-by-keypress, with only the right 
number of characters indicating that a 
command is complete. 

So, to alter location 20, it’s @0020, not 
(@20 (return). It is workable and it 
certainly isn’t unique, but there’s room for 
proper command lines in a 2K monitor. 

Neither is the program in a sensible 
position, Not just in the middle of 
nowhere, it’s in the middle of the high- 
resolution screen. I used it to relocate 
itself, apparently with no ill-effects, but it’s 
obvious that Basic and Oric-mon don’t 
quite hit it off. I wouldn't like to try 
debugging a high-resolution program with 
this. 

Oric-monisa fat 2,400 bytes long and has 
the audacity to use up 64 precious 
zero-page bytes. Monitors should be used 
and not seen, 

However, once you get the hang of it, 


you can get Oric-mon working quite 
nicely. The Oric certainly provides lots to 


explore. Debugging uncovered a few 
rough edges. . . block moves must move 
outside the range from which vou are 
moving and the breakpoint facility is a bit 
limited. Beginners tend to prefer a step/ 
trace, and Oric-mon’s S to restart after a 
breakpoint misbehaved. 


Verdict 
A quick tidy-up and a second attempt at 
manual writing and Oric-mon would be 
very useful. Oric should have included this 
sort of program in the ROM, but as it 
stands, Oric-mon does provide some 
compensation. 

Don’t expect it to be much help with long 
machine code programs — buy an assemb- 
ler for that. But seasoned 6502ers looking 
for a way into this new machine could find 
Oric-mon a suitable key. 


Name Oric-mon Price £8.95 System 48K Oric | 
Publisher PPS. 452 Stoney Stanton Road, 
Coventry Format Cassette Language Machine 
code Outlets Mail order and dealers 


RATING 
Features 
Documentation 
Performance 
Usability 
Reliability 
Overall value 


rion. from AWA software. is nearly a 

full-grown development system for the 
Oric 1. As well as being a monitor. it 
provides a full 6502 assembler. All it lacks 
is an editor — Oric Basic provides a crude 
substitute. 


Features 


The heart of Orion isits assembler. Thisisa 
full two-pass, and reasonably standard, 
program, although AWA has stuck with 
Oric’s stupid # for hex convention, LDA 
#$2F actually comes out as LDA £#2PF, 
the £ being Oric’s ASCII 95. 

It isn’t luxurious though. There are six 
directives, ORG, END, DFB, DFS and 


at 
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433 DF$, and not much else. Even so, it’s not 


bad for a cassette-based system. 

Editing is handled by writing the source 
code as Basic program lines. Editing was 
never a strong point in Oric Basic, and 
you'll meet other problems with it trying to 
tokenise your assembler source. But this 
technique does save memory and you can, 
if you need to, shift your source code 
around in memory. 

Once you have finished editing. ! takes 
you into Orion and you can assemble your 
code, There’s a full-featured 2K monitor to 
help with debugging. You can dump, edit, 
move, search, fill and disassemble mem- 
ory. There's asuperfluous numeric conver- 
sion ability — Oric Basic will do the job! 

Finally, asnazzy little breakpoint facility 
will pin down errant programs and go onto 
a single-step ability. Short and ever so 
sweet. 


Getting started 


Orion’s 22-page manual is a bare minimum 
for this sort of tool. As with Oric-mon. 
Orion will suit those who know, but 
ambitious learners should be able to 
handle the challenge. At least there is 
enough documentation, Simple things like 
memory maps and the odd summary mean 
that Orion will fall easily into experiénced 
hands. 


In use 

This is a utilitarian program. Single 
keypress commands are met with explicit, 
friendly prompts such as = ,> or —. Failure 
to turn off the cursor (CTRL-Q) before 
starting the program ends in a series of 
blobs up the left of the screen. Unfortu- 
nately, the auto-repeat is disabled. Orion 
produces long outputs a line at a time, 
waiting for a keypress after each. Long 
listings to the printer could take a long 
time. 

Orion loads quite low down in memory, 
resetting HIMEM to #7FFF for protec- 
tion. Yet another undersized awkward 
little hole appears in the map (from #9538 
to #9600). Fortunately, Orion avoids 
zero-page apart from #36 and #37, though 
the assembly does borrow a fair chunk. 

It seems quite stable despite the necessi- 
ty to leap in and out of Basic. The 
commands all work smoothly and assem- 
bly is fast enough. You can speed up the 
process by using the W command to reduce 
| Orion’s display to one or two lines. 

I managed to dig up only one bug: a 
serious tendency for the disassembler to 
crash back into Basic with a bizarre NEXT 
WITHOUT FOR message. 


Verdict 


Orion is a mature little package. Nothing 
glamorous, but a practical way of vetting 
into machine code on the Oric. If vou are 
looking for a complete development tool 
and can take the odd rough edge. Orion ts 
odds-on favourite. 


Name Orion System 48K Oric | Price £1) 2.95 
Publisher AW A soltware. 50 Dundonald 

Road. Didsbury. Manchester M20 ORL Format 
Cassette Language Machine code Outlets Maul 
order 


Usability 
Reliability 
Overall value 


from 


ditor/Assembler/Disassembler 

Microplot is probably the most bizarre 
development tool everto make it to tape. It 
is a big Basic program with a little machine 
code, and just doesn’t work like any 
package I've ever seen. 


Features 
The Microplot E/A/D is an attempt to 
integrate all the tools into one system. 
Assembly takes place on entry directly into 
memory, though symbols are allowed as 
you can edit a symbol table separately. 

Obvious problems are that it’s a pain to 
insert lines of code and you can't have 
comments. The manual suggests vou 
handwrite them on a printout or just copy 
out the whole source code onto photo- 
copies of a coding sheet included with the 
package. No comment! 

The disassembler is, under these cir- 
cumstances, quite clever. It manages a 
symbolic disassembly. using the symbols 
that are currently defined. The rest of the 
monitor is virtually useless. 

You can dump memory ina very untidy 
hex format. . . no ASCII option. A move 
command is provided basically to allow 
source lines to be inserted. This overwrites 
the original memory location with #EAs 
(NOP — no operation codes) for no good 
reason. 

A °*Z’ command calls this routine 
halfway through to let you NOP out any 
block of memory. Dead useful! There are 
apparently no single step, trace, break- 
point or even register examine facilities. 


Getting started 
E/A/D is supplied in two fast copies and 
loads in the shabbiest way possible. First 
the machine code, then stop the tape and 
CLOAD “ASSEMBLER”. Why isn’t the 
code buried in the Basic program? 
The manual is somewhat illiterate, and 


Oric-mon 


very unhelpful. It leaves little clue as to 
what the package actually does and it lacks 
vital information on how E/A/D uses 

memory. 


In use 


E/A/D is a nice idea, but it doesn’t work. 
There’s no way you can attempt this sort of 
package in Basic, as it’s too slow and too 
unstable. Saving your source code, for 
example, involves quitting the program 
and restarting it — frequently losing your 
code. 

Basic errors crept in everywhere. I got 
everything from ILLEGAL QUANTITY, 
OUT OF MEMORY to SYNTAX 
ERROR — all while trying to get to know 
the package. It could take years to develop 
a program with it. E/A/D even uses those 
awful non-standard mnemonics that the 
rest of the world got rid of years ago. 
Remember LDAX and CPYIM? No help 
whatsoever, especially for newcomers. 


Verdict 


This isn’t a serious tool. It's good as a 
gimmick, or for frightening the neigh- 
bours, but it just wouldn't be right for 
anyone used to or learning machine code. 
The only possible value is that Microplot 
has tried to implement a rather interesting 
and novel approach. 

Name Editor’Assembler/Disassembler System 
48K Oric | Price £15 Publisher Microplot. 19 
The Earls Croft, Cheylesmore, Coventry CV3 
SES Format Cassette Language Basic and 
machine code Outlets Mail order and selected 
dealers 


RATING 

Features a 
Documentation 

Performance 

Usability 

Reliability 

Overall value 


Summary 

Orion is definitely king of this bunch, It 
provides a full assembler as well as a 
competent monitor. Its price is worth the 
extra, as newcomers and experts alike will 
benefit from its more mature facilities. 

Tansoft has advertised its own Oric-mon 
(stand by for name confusion) and copies 
will be available shortly for around £15. 


Orion 
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s soon as you begin serious use of a 
Ae of computer equipment you 

tart wondering whether you might 
be able to make some improvements to 
your methods of operating. It’s surprising 
how soon we take yesterday’s novelty for 
granted and look for today’s. Taking 
printers. as anexample, howcan you best go 
about selecting accessories to enhance the 
capability of a printer, and to make sure 
that we get the best out of it in any given 
application? 

Well, you might look at the selection of 
paper. At first sight there is nothing to this, 
you simply buy a box of 66-line paper, and 
that’s it. But is it? You may need to do 
word-processing, and 72-line paper with 
strippable perforations may be what you 
require. This is sold as A4, but does not 
quite match those dimensions. 

Then there is the question of how many 
sheets toa box, and the weight of the paper. 
The usual for the industry is to have 2,000 
sheets in a box of paper, or 1,000 if it is two 
part paper, and 700 ifit is three part. If you 
don’t know what all this emphasis on ‘parts’ 
is all about, read on. 

If you look through the catalogues of the 
stationery suppliers, you will see the 
legend OTC and NCR attached to the 
papers listed. One Time Carbon is inter- 
leaved with the paper and, as its name 
suggests, is perfectly effective carbon 
paper, provided it is discarded after one 
use and you do not attempt to use it for 
other purposes, such as putting it through 
your typewriter, No Carbon Required 
paper is impregated with chemicals, so that 
when the papers are crushed together by 
the action of the print-head, you obtain a 
duplicate or triplicate image on the lower 
papers. 


Paper chase 

Choosing between these two alterna- 
tives is not easy. On the one hand, One 
Time Carbons are mucky things to handle 
when you try bursting apart the stationery, 
and they are bulky and cause a disposal 
problem. On the other hand, No Carbon 
Required paper has recently been held 
responsible for both respiratory and skin 
complaints. 

Choosing the right weight of paper is 
also tricky. The weights are identified in 
another mysterious code, GSM, which 
turns out to mean grammes per square 
metre. Common-or-garden listing paper is 
often 50 or 60 GSM, but for prestigious 
work you will want 85 or even 100. A word 
of warning, however — these heavier 
weights are bulky and stiff, and will 
possibly not go into those carefully 
selected envelopes you chose for your 
mailshot once you have folded the letter. 
Furthermore, tests are necessary with your 
printer, because you may find that the 
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sprockets are not substantial enough to 
carry the paper reliably. 

Then we come to the ruling on the paper. 
Plain paper is fine, but many people find 
that they suffer from astigmatism 
(squint!), and need the help of the music 
tuled paper, which comes in a natty shade 


of green. If you find this unattractive, you: 


may wish to contact Inmac (09285 67551) 
and have a look at the company’s special 
paper with broad green bars on it, which is 
unfortunately available only in the 132- 
column width at the moment. 

Thisis a pity, but with cheap daisywheels 
becoming available, there will be many 
more potential users of this paper. The 
broad green bars are alternated with white 
ones, three lines each, and this makes for 
easy reading. If you don’t find this 
attractive, Inmac also markets a paper 66 
lines long by 80 columns wide which has 
feint horizontal lines. This is very good for 
easy reading, and has the additional 
advantage of helping you to make legible 
notes on it! 


Getting fancy 

If you want to get really fancy, and are 
willing to spend about double the price for 
your paper, you can have not only genuine 
A4 size paper, but micro-perforations as 
well. These are really remarkable, since 
they are so fine that tearing off the sheet is 
very simple, and recipients would be very 
unlikely to notice that the document had 
been printed by a computer. This is not 
cheap, but business people who feel that 
their letters are their shop window may 
well feel justified in going for the new 
Streamprint service. 

For about Sp a sheet you can have your 
letterhead in this material, including a logo 
if you wish, all in five days, and send out 
extremely impressive-looking letters. This 
sounds expensive, and so it is, but it is 
worth considering that good word- 
processor systems can now be bought very 
cheaply, so if you pay £200-300 for a 
computer, under £100 for a program, and 
£250 for a disk drive, you may feel that the 
addition of a £500 daisywheel printer and 
some fancy paper at £170 for 2,000 sheets is 
a worthwhile expenditure. 

Inmac’s catalogue is always an interest- 
ing read. It comes out every two months 
and frequently has new and highly innova- 
tive products init. In the field of paper, for 
instance, it offers trolleys to move it about 
on, trays to hold up to 132 column printout 
— some of which even fit on top of your 
VDU — and special perforated transpa- 
rent tape to enable you to reinforce the 
edges of stationery which you have filed or 
are about to file. 

All printer-users ought to pay some 
attention to cleaning their machines. Not 
merely wiping a duster over the outside, 
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Right r silent, right paper for your enti safe disks — Barry Miles tells you how to keep . 


A clean anaes 


but actually doing something about dust 
and tiny paper fragments which drop into 


the machine after you have enthusiastical- | 


ly torn off the paper. 

The neatest arrangement I have come 
across is provided by Triumph Adler with 
its daisywheel printer. It comes with a 
duster and a brush which is covered in a 
sticky substance, and you waft this around 
inside the machine. 

The more obsessional cleaners of prin- 
ters will be tempted by the kit obtainable 
from Inmac, which contains solutions, 
wands, brushes and wipes, together with 
ten pairs of disposable gloves. 

Alternatively, what about the typeface 
cleaner which you can use easily? This is a 
special type of paper which you put 
through your printer with the ribbon 
removed. This is of course only suitable for 
daisywheels. Another possibility is the 
Daisy Wheel Bath. You pop the wheel into 
asealed container, turn the knob round ten 
times, and a special fabric pad will clean 
your wheel in 30 seconds. So if you've 
£16.50 to spare, then off you go. 

Still on printers, what about the rib- 
bons? Now there is some controversy over 
whether you should use other manufactur- 
er’s replacement ribbons in your dot 
matrix printer. There is a theory that if you 
buy cheap ribbons you will be in danger of 
damaging the print-head because of in- 
adequate lubrication. 

You will usually find that the printer 
manufacturer’s own replacement ribbons 
are appreciably more expensive than the 
ones supplied by other outfits, so it may 
well be cheaper to burn out the print-head. 
If you are looking at this seriously, it will 
pay you to find out how cheaply and easily 
you can fit a new print-head! 

You may even be tempted to fit new 
ribbons inside the cartridge in which you 
received your original ribbon. This is a 
good money-saver, if somewhat dirty. You 
are sometimes supplied with a single 
plastic glove for this operation: in my 
experience you will need two! 

Some real money-saving enthusiasts will 
go for the ultimate: re-inking the ribbon. 


Disks 


Looking at disks for a moment, just 
consider the economies which might be 
effected here: First the grade of disk to use 


on your equipment is the one which works | 


satisfactorily. There is no point in double- 
density disks, if you find that single density 
disks work. I have put 500K of data onto 
single-sided single-density disks with no 
problems. 

It’s worth being really scrupulous about 
keeping your disks clean and dust-free, 
and in proper containers. The prices of 


these containers are now low enough to be } 
really affordable: if you can afford the | 39> 


<i 


drive and the disks, youcan afford the box. 

If you want to do things on the cheap, 
then have a look at the SEE 10 library box 
from Disk King (0428 722563). This holds 
ten disks, but falls open wide so that the 
disks are really visible. These are £2.50 
each or free (together with a directory and 
diskwriter pen), with every box of ten 
disks. 

The best one I have come across is made 
by MC of Wimbledon and sold by both 
Inmac and Action of Alperton. 

You attach small hooks onto the sides of 
the envelope in which the disks arrived, 
and you can insert these into the box easily 
with one hand. The disk cannot fall out 
because of a clever retaining bar system 
which is locked at the flip of a switch. 
Tipping the box upside-down does not do 
any harm, and you have a set of dividers, a 
| set of numbered labels, and a card index 
into the bargain. There is even space for a 
spare box of disks at the back of the box. 

For around £35 this is difficult to resist. 
As supplied, it stores up to 40 disks, and an 
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optional extra kit stores 40 more. 

If you want something smaller, you 
might choose the Inmac flip top desk-file, 
which holds up to 50 disks, or its really 
sturdy flip binder which will hold up to 20 
floppies in an accessible way. A bit pricey 
at £33 but a real time-saver. 

I do not recommend the use of disk 
head-cleaners. None of the disk drive 
problems I or my friends have experienced 
over a number of years using microcompu- 
ters has been attributable to dirty heads — 
the lining of the disk seems to give all the 
cleaning necessary. 


Odds and ends 


Finally what about foot-rests and wrist- 
rests? These and a number of other 
Inmac 


surprising goodies are in the 
catalogue. 

If you are after something rather less 
fancy than Inmac provides in the way of 
papers, and you are around the North 
London area, check out prices with D W 
(Direct Wholesale) at Kingsbury (0121 


205 3476). If you collect the paper yourself, 
it works out very cheap. Alternatively, 
Action, at Alperton (01903 3921), supplies 
an increasingly wide range of branded 
accessories for printers and disk drives at 
competitive prices. If you get the cata- 
logue, which comes out every four months, 
you will be amazed to see that no carriage 
charge is made for cash with order, or 
credit card telephone orders. Since paper 
is heavy, this is very good news. They also 
make the proud boast ‘You order by five, 
we despatch by six’. 

Other items of interest are anti-static 
kits, sturdy IEEE and RS232 cables with 
moulded connections, which seem virtual- 
ly indestructible, and a good printer-stand 
with a basket to catch the paper, for only 
£22. 

A word of warning: Do not overstock 
with ribbons — they dry out in storage and 
have a limited shelf-life. If you can buy 
from people with a fast rate of turnover, 
you have more hope that the goods have 
not been on their shelves too long. 
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he story so far. . . In PCN, issue 23, 
we looked at the hardware of the 
Microdrives and some of the features 

offered by Sir Clive’s latest brainchild. 

However, there are many other aspects 
to what is undoubtedly one of the most 
important developments in microcomput- 


| ing this year. 


Documentation 


One of the first things that became 
apparent in actually using the Microdrives 
was that the manual is rather inadequate. 
to say the least. 

It takes just 57 pages to cover all of the 
different features offered by both the 
Microdrive system and its networking 

facilities. 
Some of the chapters are frankly 
breathtaking in their lack of detail. 

One of the most crucial concepts 
with which you must get to grips, 
having added the Interface 1, is streams 
and channels. This is granted a meagre two 
pages, although the concepts appear 
constantly through the rest of the manual. 

The channels are the places in the system 
to and from which you and the computer 
send data — off to the screen, printer, 
Microdrive, RS232 or other Spectrum, or 
from the keyboard, Microdrive, RS232 
with a modem, or other Spectrum on the 
net. 

The streams are the routes along which 
data flows to and from the channels. The 
first four streams are linked to various 
components — the upper or lower parts of 
thescreen, the keyboard or the ZX printer. 
This leaves streams four to 15 free to the 
user for sending data to Microdrive files or 
other computers on the net. 

When using the networking facilities you 
have to differentiate between data and 
programs. While sending a program across 
the net is a fairly straightforward task, 
sending data involves a little more fiddling 
about. 

Because the net uses a 255 byte buffer 
system, there must be a close stream 
statement at the end of the data to tell the 
buffer to send off the last block, even 
though (254 times out of 255) it hasn't been 
filled. 

The same concepts are involved in 
manipulating data files with the Micro- 
drives. You have to ‘open’ a stream and 
nominate the file name. The cartridge 
concernedis thensearched and, depending 
on whether the file named exists already, is 
opened for reading (ifitis) oris created (if it 
isn’t). 

All well and good: these features present 
no unsurmountable problems. But the 
chapter entitled “Data and the Network’, 
for instance, is just one and a half pages 
long! 

There is only one short demonstra- 
tion program and the terseness of the 
explanation reveals, perhaps, a mind so 
used to dealing in bits and bytes that 

it’s forgotten the average user can’t 

‘SAVE’ with the same efficiency as 

the Microdrive itself. 
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Reliability 
Or can it? Much as I'd like to be 
overwhelmingly effusive in welcoming 
what appears to be a revolutionary pro- 
duct, I have to say that I’m a bit dubious 
about reliability. 

Obviously at this stage it pays to give 
Sinclair the benefit of the doubt. Until 
large numbers of drives are out in the hands 
of the public it’s difficult to tell how often 
such and such a feature is going to break 
down and under what circumstances. 

But I did experience a disappointing 
number of faults. One of the Microdrives I 
was using seemed to develop a formatting 
fault. 

Formatting always takes a fairly long 
time, because the system has to go right 
through each cartridge several times to 
write checksums, read them back and 
identify blocks. One of the drives I used set 
off the formatting routine and didn’t come 
back — it just kept going for several 
minutes. Here lies a problem: to stop the 
berserk Microdrive required pulling the 
plug — an action specifically prohibited by 
the manual. 

On other occasions the same drive would 
achieve the format operation aftera couple 
of minutes, with a count of the available 
space in kilobytes. Unfortunately it re- 
turned a pathetic figure of 6K and then 4K 


of available space. The | 

manual says you should never 

have less than 85K free after a format. 
But the same cartridge on the same 

interface in a different drive came back 

with 97K free. 


interfacing 


Another problem was encountered 
when trying to configure an RS232 printer 
to the inteiface. Put quite simply, it didn’t 
work (yes, I followed the instructions in the 
manual). I’m sure it can work, because I 
saw it doing so at the Sinclair launch, but 
the point is that users are going to have 
problems when trying to do it themselves. 
After all, if Sinclair sells Microdrives and 
interfaces in kilo-volumes the company is 
hardly equipped to deal with the flood of 
user-enquiries which seem bound — “ 
to follow. 

This is all a bit of a shame, 
because most of the problems 
seem to relate back to the ‘ 
shortcomings of the manual. One might 
almost imagine that the documentation 
offered is part of a conspiracy to sell an 
additional “Getting to grips with the 
Microdrive’ — type book at some later 
stage. 

Alll can say is that somebody is going to 
have to write one. And there'll be a market 
ready and waiting. . . 


PCN 


Catherine Denver 
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TRANSLATING 
FROM VIC T0 64 


f you’re a Vic 20 owner thinking of upgrading to the 

64, orhave already made the move, you willno doubt 
be wondering whether or not it’s worth keeping all 
those games and program cassettes. 

The short answer is no. Sell them, give them away, 
or wipe them and keep the blank tapes. Although the 
machines look the same and use identical Basics, 
there are differences deeper beneath the surface. 

But the longer answer is yes. You can convert all 
your programs. The question is how much time and 
effort you want to spend, because although Commod- 
ore forecasts some upward compatibility, in practice 
you will have to change a lot of the code. 

However, if you have original listings from 
magazines or your own printouts, you can enter your 
Vic programs into the 64 with considerably less effort. 

The problem with tapes seems to be that the Vic and 
64 load and save to tape at different speeds, so the 
chances are your 64 will read a load of garbage froma 
Vic tape. It’s hard to generalise about this — there can 
even be difficulties in loading a program saved on one 
Vic onto another. Disk users should be better placed, 
as Commodore claims complete compatibility for the 
64 with disks written by any other Commodore 
disk-based system. 

But once your program isin, your problems are just 
beginning. What follows applies just as much to 
changing a program already in memory as it does to 
changing a listing to run on the 64. 

Starting with Basic, you're in the clear with two 
major exceptions: screen displays and PEEKS and 
POKES to memory. 

Print statements won't be too difficult to alter. In 
fact you could probably leave them alone, but since 
one of the attractions of 64 is the 40-column screen, 
you'll want to take advantage of that. 

Programs that access screen memory are trickier to 
deal with. If you've followed the advice given in this 
and other magazines, you will have used variables for 
your screen displays. In that case, all you need to do is 
change the key variables and the program looks after 
the rest. For example: 

10 SC = 7680: PL = 23: LL = 22 

Inthis case you simply change the screen pointer SC 
and the page and line length variables. If you have 
failed to use this technique then you've no alternative 
but to change every single value. 

You face a similar problem with POKEs for sound. 
On the Vic the four sound registers are at 36874 to 
36877 with volume at 36878. On the 64 the volume is 
at 54296 but there is no one-to-one correlation for the 
registers. Each ‘voice’ has five controlling locations: 
for attack/decay, sustain/release, waveform, and one 
each for high and low frequencies. Note values are also 
different. 

Surprisingly, machine code programs may be 
easier to convert. This is because both the Vic and the 
64 have acommon operating system called the Kernal. 
The Kernal is a jump table which can be called by the 
user's programs. 


For instance, to get a character from the keyboard 
you can call a routine called SCNKEY. To print a 
character call CHROUT. 

These routines are the same in both machines, so if 
your program uses the Kernal, very little will need to be 
changed. If the programmer used his own routines for 
these tasks, however, you would have to rewrite all the 
code. 

For anyone who has used a Vic for business 
applications, the news is better. If you were worried 
about losing all your data on disk when you upgrade, 
you should be all right. 

The advice here is simple: get a demonstration 
before you buy. 

What about all those expensive peripherals? Your 
Vic 20 tape unit will work with the 64, and so will the 
1540 disk drive. But there is a proviso. The 1540 drive 
will result in the screen going blank during LOADing 
and SAVEing. There is a software routine to get around 
this, but the best solution is to have a new ROM chip 
installed which eliminates the problem. This chip is the 
only difference between the 1540 and the new 1541 
drives. 

Commodore printers and other accessories that 
you may have been running on the Vic will also work 
with the 64, again with one exception. 

If you have an adaptor that plugs into the cartridge 
porton the Vic, itwon’tfitthe 64. Commodore decided 
to make this port smaller on the 64, don’t ask why, so 
cartridges (including all of those good games) won't 
fit 


There is a chance that an adaptor may become 
available, but you shouldn't count on it. 

One final bitof bad news. If you're thinking of selling 
those cartridges you should know that Commodore 
just cut the market out from under you. While you 
probably paid £20-plus for them, Commodore's 
recommended price new is now £11. If you ask for 
more than about £7 for yours, you're really ripping 
someone off. 


This is not a definitive guide to 
memory locations in the Vic and 
64. It simply lists some of the 
important differences. The 
expanded Vic refers to the Vic 
with 8K or 16K expansion. A Vic 
plus 3K is different again. 


SHIFTS IN MEMORY LOCATIONS 


Vic 20 Vic 20 Commodore 
(expanded) 64 
Start of Basic 4096 4608 2048 
Screenmemory 7680-8191 4096-4607 1024-2023 
Colourmemory 38400-38905 37888-38399 55296-56295 
Volume 36878 36878 54296 
Sound registers 36874-7 36874-7 See manual 
. Cassette buffer 828-1019 828-1019 828-1019 

Screen colour 36879 36879 53281 | 
Border colour 36879 36879 53280 


A Z80 ON 
THE CARDS 


Commodore has produced a Z80 
card for the 64 which should be 
available this autumn. It comes as 
acartridge which plugs directly into 
the expansion slot on the 64. The 
whole package consists of a user 
manual, the Z80 cartridge and a 
disk. 

The Z80 cartridge gives you the 
ability to use CP/M on the 64, anda 
great deal of its manual is devoted 
to this. It gives an overview of CP/M 
on the 64, with information on the 
way the 6510 (64 processor) and 
the Z80A (CP/M processor) handle 
data jointly. The 6510 acts as an 
Input/Output processor. While run- 
ning CP/M itis used to perform the 
Input/Output routines (the Kernel 
Routines). 

After installing the Z80 and 
powering up, CP/M is Loaded from 
the Master Disk supplied with the 
following command: LOAD“O:*”,8 
after which you must enter RUN. 
The 64 then loads CP/M, while 
drawing a row of asterisks along the 
top of the screen. When the 
operation is complete, it is time to 
make a backup copy of the master 
disk. This is easily done from a file 
on the master disk called Copy. It 
will backup all of the system tracks 
whether you are using a single ora 
double disk drive. 

The Config Utility (also on disk) 
can then be used to set up the 
system for the printer and drive 
type. Or the same utility can be 
used to change the peripheral 
configuration at any time. Having 
defined the hardware being used, 
the information may be saved on 
disk if required. The file Config also 
allows the user to assign com- 
mands to the function keys. A new 
or relocated version of CP/M may 
be written using a file called 
SYSGEN. To get the best use of this 
and other files, the manual gives 
some of the single keystroke com- 
mands available under CP/M. 
Hitting CTRL and C will produce a 
warm start of the CP/M operating 
system, which can be used to 
control the 64's graphics charac- 
ters and colour. 

Chapter five gives information 
on file-naming conventions. Many 
files created under CP/M are given 
an extension, je A:filename.ext, 
where .ext is the extension. This is 
done for two purposes. The first is 
purely to be able to recognise the 
contents of the files on disk. The 
second is because many CP/M 
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64 SOFTWARE 


Three months ago an article on business software for 
the 64 would have been extremely short, but recently 
there’s been an explosion of such software. To help 
you out, we've divided this report into five sections: 
spreadsheets, word processing, databases, accoun- 
tancy, and combinations of these applications. 


The first spreadsheet to appear (arguably still the most 
powerful) was called CalcResult, distributed in this 
country by Kobra MicroMarketing, PO Box 28, Henley 
on Thames, Oxon RG9 1PF, tel 04912 2512. 
CalcResult, written in Forth, is cartridge based. PCN 


issue 4 contained a full review of the ongiral'e Pet 
version. 

The 64 version is similar, although colour, bar 
charts, pie charts and a histogram option for graphic 
output of data have been included. 

CalcResult is based heavily on the original Visicalc 
and uses the same syntax format for many of its 
commands, but scores over its more illustrious rival 
by being cheaper: it costs just £95). 

However, itis a little complex for those new to the 
world of spreadsheet programs, and so the same 
company puts out something called Easy Calc. Again 
written in Forth and coming in cartridge form, thisis an 
easier version of its big brother. 

It's produced by the Swedish firm Handic Software 
AB, and at £69 doesn’t appear to have cut many 
corners: the same graphics facilities are there, the 
comprehensive error messages, the scrolling screen 
(essential in this kind of program), and if you're used 
to Visicalc or CalcResult you'll have no problems 
getting to grips with it. 

The manual is easier to understand, and is easier to 
follow than those accompanying the other two. 

Busicalc is based on the same spreadsheet 
approach as the other two, is an upgrade of the Vic 20 


URVEYED 


version, and costs £39 foratape version, or £40.50 for 
a disk version. It is available from Supersoft, 
Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex HA3 7SJ, tel 01-861 1166. It is 
significantly cheaper than CalcResult and Easy Calc, 
but doesn't have the same range of facilities. 

It'salso alittle bitslower in operation, butcanstillbe 
recommended as a cheap introduction to the world of 
spreadsheets. 

Practical, from MMS, is even cheaper at £29.95 for 
the disk based version or £24.95 for the tape version. It 
can be obtained from Marketing Micro Software, 
Whitehouse Industrial Estate, Ipswich, Suffolk, tel 
0473 462721. 


Word processing 
In PCNissue 16 we looked at four packages for the 64. 


VizaWrite costs £69 for a disk version, and is sold by 
Viza Software, 9 Mansion Row, Brompton, Gilling- 
ham, Kent, tel0634 813780. A cartridge based version 
is expected shortly, costing around £79. 

Wordpro 3 costs £125 from Wego Computers, 22a 
High Street, Caterham, Surrey, tel Caterham 49235. 

PaperClip costs £86, again from Kobra, and Quick 
Brown Fox is a £60 program from SPT Electronics, 
Tollesbury, Essex, tel 0621 868484. 

There have been many more recent programs, 
including the latest version of Wordcraft, which must 
be acontender for the word processor that runs on the 
greatest number of different computers. The 64 
version costs £89.95, and like all versions of Word- 
craft is probably the most difficult word processor 
to get to grips with, but the rewards for perseverance 
are very high. It is available from Audiogenic, PO Box 
88, Reading Berkshire, tel 0743 586334. 

Easyscript was developed by Precision Software, is 
disk-based and is sold by Commodore for £75. 


Databases 


Database packages for the 64 in the UK are a mite thin 
on the ground at present, but three that have surfaced 
are from Audiogenic, Kobra and Precision Software. 

Taking Audiogenic’s offering first, Dave Middleton 
has come up with an extremely good program in 
Magpie. The program has shades of Lisa, as menus 
float around the screen and overlay each other, and 
shades too of Silicon Office, since you're allowed to 
write your own programming application from within 
the main program. Itis a little unfair to describe this as 
just a database, because it can clearly do an awful lot 
more. 

It’s probably alittle difficult for the beginner to get to 
grips with, but, as with Wordcraft, the rewards are 
there if you manage to stay the course. Itcosts £99.95, 
and the cartridge comes complete with an integral 
Centronics interface for linking up to high quality 
printers, and is also compatible with Wordcraft. 

Audiogenic is also working on what it calls 
Templates, which are extensions to the basic system. 
These will cost anything from £19.95 upwards, and 
will all require the Magpie cartridge to be installed. 
They'll turn the system into a stock control package, a 
mailing list program, or even a fully fledged 
accountancy package. 

Kobra’s product, Mailpro, is a little cheaper at £69 
and requires a disk drive. It is a more traditional 
database, and maintains the valuable word- 


processing link by being compatible with WordPro or 
PaperClip for the 64. Any record can be up to 254 
characters long, and can contain up to 20 fields of 
information. 

The 64 version allows each field to have a maximum 
length of 99 characters, although you can't go beyond 
that 254 record limit. A maximum number of 4,000 
records per disk can be created, and these records can 
be sorted or selected on individual or multiple 
fields. 

To overcome the limitation of the 40 column screen 
on the 64, MailPro allows the screen to become a 
window on a document. that can be up to 160 
characters wide. It is limited by being purely a 
database and nothing else, but if you don’t want to do 
any programming work yourself, this represents a 
reasonable buy. 

To finish with, Superbase, at£100, is another in the 
Super family from Precision Software, and, as you 
might be beginning to guess by now, itlinks up to their 
own word processing package! you can get it from 


Precision Software, Park House, 4 Park Terrace, 
Worcester Park, Surrey KT4 7JZ, tel 01-330 7166. 
Accountancy and stock control 

As we said above, Magpie could quite easily be turned 
into a suite of accountancy programs, but as yet the 
only dedicated batch of programs appears to be the 
Kestrel range from Kobra. 

Every entry produces at leastsome kind of response 
from the computer, and entries are continually 
checked and validated, as far as possible, for user 
error. The package is aimed at the accountant who has 
never used a computer before, and currently has a 
sales ledger and a purchase ledger: no doubt others 
will follow. 

All the usual information required from systems of 
this nature is there (including audit trail, statements of 
accounts and list of debtors), andat£99 amoduleitisa 
cost-effective way into computing accountancy. 

Micro-Simplex, or Simplex 64, is a scaled-down 
version of an earlier Pet program, and is intended for 
use mainly in the retail trade by anyone who uses the 
Simplex books for keeping track of accounts. It’s 
available from Catlands Information Services, 8 
Charlotte Street, Macclesfield, Cheshire 8K11 6EF, tel 
0625 615375. 

There is a third stock control option for the Kestre 
buyer, and that is to buy the Kestrel Stock Control 


module at £99. This will handle up to 1,000 stock 
items, with up to 2,000 stock movements per month. 

Again, all the usual features are there, including 
re-order levels and on-order reports. The package is 
every bit as easy to use as the other Kestrel modules, 
and comes from Kobra Micro Marketing. 

Finally, the SIP Accounting System is a fully- 
integrated package which will hold up to 250 records 
per tape, and costs just £24.95 from Shore Industrial 
Plastics, Dept C.C, 1-13 Corsham Street, London N1 
6DP, tel 01-150 1978. 


Many of the other ‘fringe’ business interests are also 
coming out for the Commodore 64. 

An 80-column board, complete with a word 
processor, spreadsheet, database and mailmerge, is 
available for £195 from Impex Software, Metro House, 
Second Way, Wembley, Middlesex HA9 OTY, tel 
01-900 0999. 

Datalog, at £17.50, is essentially a computerised 
notebook. Catalog (£16.50) performs the same 
function for a filing system, and Journal (at £19.50) 
repeats this operation on a financial diary. All of these 
are available from Dialog Software, 19 Short’s 
Gardens, London WC2H AT, tel 01-289 6904. 
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software packages insist on files 
being named with specific exten- 
sions. ‘A’ isthe disk thatthe fileisto 
be written on. Instead of using drive 
Oor1, CP/M uses drive A orB. This 
is true whether a single or dual 
drive is being used. Therefore with 
a single drive, if you have been 
addressing drive A and specify 
drive B, CP/M will ask for disk A to 
be replaced with disk B. Thus when 
you change the drive being used, 
the system must be informed. 

The documentation supplied 
with this package gives extensive 
coverage of the workings of CP/M 
on the 64 and its structure and also 
covers memory use and CP/M 
tables. There is a section on calling 
the 6510 from the Z80. The Appen- 
dices cover screen and colour 
memory maps, ASCII CHR$ and 
Hex character codes, source list- 
ings, CP/M commands and a com- | 
prehensive further reading list on 
the Z80 and CP/M. 

The questionis, what canthe Z80 
and the CP/M system be used for? 
Last week in PCN’s Micropaedia 
there was a look at languages for 
the 64, among which there were a 
number of languages to be re- 
leased by Commodore. They in- 
cluded CBasic, Fortran, Comal and 
Cobol, all of which are only usable 
under CP/M. Therefore the Z80 and 
the CP/M system will allow access 
to a great many languages other 
than V2 Basic. 

The most obvious use for CP/M 
on the 64 is the ability to use 
software that has for some reason 
become a standard in the computer 
industry. Hopefully, some software 
houses will convert existing CP/M 
software and produce new software 
for CP/M on the 64. This obviously 
makes the 64 an even more serious 
machine than before. It will have 
some advantages over the more 
expensive micros using CP/M. It 
will still retain its special features. 
In fact, Commodore says that some 
of the languages have been spe- 
cially tailored with this in mind. 
Even with the Z80 card, the 64 will 
still be a very cheap way of using 
both 280 and 6502 capabilities. For 
more on CP/M, see Micropaedia 
Volume 8 part 1 and 2. 

The only grumble you may have 
about this system is its limited 
memory — only 48K is available 
under CP/M. 

The CP/M system will be avail- 
able in the autumn and will be 
priced around £50 for the whole | 
package, from: Commodore Busi- 
ness Machines (UK) Ltd, 675 Ajax 
Avenue, Trading Estate, Slough, 
Berks SL1 4BG. 


LANGUAGE OF 
THE MACHINE. 


achine code programming is one of the more difficult things to 
learn to do on the Commodore 64 — or indeed, any micro. 

The major reason for this is probably the fact that, as soon as you 
switch on the machine, you're put into an environment that forces you to 
program in Basic. 

Afterall, Basicis fairly easy to learn and you can do an awful lot of work 
init. 

Furthermore, the Commodore 64 has no built-in monitor to assist you 
inthe transition to machine code programming. A monitor (or MLM, for 
machine language monitor) is nothing more than a programmer's aid for 
machine code users. 

Commodore's earlier computers used to give you an MLM free, but 
for reasons of its own, the company decided not to with the 64. 

Using an MLM you are able to examine the workings of the Read Only 
Memory, and alter the areas of Random Access Memory. 

The simplest of monitors will display nothing more than a curious 
mixture of letters and numbers, looking something like this: 

C000 : A2 01 8E 02 04 A901 6D 
C008 : 02 04 8D 00 04 AA AA AA 

To the novice machine code programmer, this looks incompre- 
hensible. 

However, if you put this in the form of a Basic program, you'd see 
what it's doing immediately: 
10A=1 
20 B=1 
30C=A+B 
40 PRINT C 

All it does is add 1 and 1 together, and print the result, 

Using a good monitor, you can make use of a feature known as a 
disassembler, which takes the sequence of numbers and letters shown 
above and transforms it into something much more intelligible like this: 
D C000 C010 
..COO0AZ201 LDX #$01 
., CO02 BE 02 04 STX $0402 
., C005 A901 LDA #$01 
., C007 6D 02 04 ADC $0402 
., COOA 8D 00 04 STA $0400 

With a running commentary as well, things get even better: 

D C000 C010 

., C000 A201 LDX #801 Load X register witha 1 

., C002 BE 02 04 STX $0402 Store the content of X in 0402 

.,C005A901 LDA #$01 Load the Accumulator with a 1 

.. C007 6D 02 04 ADC $0402 Add the contents of the Accumulator 
to those of memory location 0402 

., COOA 8D 00 04 STA $0400 And print the result at memory 
location 0400 (i.e. on the screen) 

Comparing this with the earlier Basic listing, you'll see that instead of 
letting something equal something else, it’s storing a number and 
putting it somewhere. Instead of printing on the screen, it's storing the 
result in a memory location, 

However, that location happens to be hexadecimal 0400, which in 
decimal form is 1024 — the location of the top left hand corner of the 
screen, Thus the result appears there. 

lfyou try this program, you'll see that aletter A appears offset from the 
top, and a letter B in the corner, This is because screen display code 
number 1 is an A, number 2 is aB, and so on. 

But why learn machine code? 

The principal reason must be speed. Machine code is so much faster 


than Basic (later examples will seem unbelievably so), that a lot more 
work can be done in a shorter space of time. 

That's why some of the fabulous arcade games look so good: they’re 
written totally in machine code for speed of action. 

Packages like word processors are also written only in machine code. 


Using the 6510 

The 6510 is the heart of the Commodore 64, the chip inside that does all 
the work when running a program and looking after the machine 
generally. 

Thisis the latest version of the grand old 6502 as used in Pets. Apples, 
Ataris etc. ‘ 

At. the lowest level of programming, the 6510 understands only a 
limited number of instructions. Those are made up of op-codes and 
operands. 

An operand is simply an item of data which is operated on by the. 
op-codes. 

Most assemblers don't understand op-codes directly, but instead 
takes their instructions as mnemonics. For example. LOAD the X 
register becomes LDX, and so on. A program written in this way is 
referred to as an assembly language program. 


Bits and bytes 
Computer memory is counted in bytes. One kilobyte is equal to 1024 
ordinary bytes, and each byte can be further sub-divided into eight bits. 
A typical diagram of a byte, its eight bits and their values looks 
something like this: 

765 4 3210 
128 64 32 168421 

The POKE instruction is used for altering the contents of a memory 
location. If you look at the lower numbers and add themall up, you reach 
atotal of 255. Weare limited to POKEing values between 0 and 255 as the 
byte can't hold any more information. 

When you POKE a memory location with a number, you are altering 
various bits in it, not the whole byte. For instance, supposing we POKEd 
1024 with a 65. The total 65 comes from setting bits 6 and 0 of the byte 
(64 + 1 = 65), Every number between 0 and 255 POKEd into amemory 
location is a unique combination of one or more bits in that location. 


A Model of the 6510 


The 6510 chip contains six different registers that you, the programmer, 
can alter. These are as follows: 
The Accumulator : A 
X Index Register : X 
Y Index Register : Y 
Program Counter : PC 
Stack Pointer 2 SP 
Status Register <: P 

The accumulator is the most important register at your disposal. Itis 
the only register in which data can be placed, and then that data 
subsequently altered by arithmetical and logical (for example AND and 
OR) operations. It can also be used as a storage location while shuffling 
data around from one register to another. 
LDA #$01 : Put a 1 (one) in the accumulator, 
ADC $0402 : Add the contents of memory location 0402 to the contents 
of the accumulator, as in Add with Carry. 
STA $0400 : Store the contents of the accumulator in memory location 
0400. 


These expressions are not complex. However, the 6510 can perform 
these at an incredibly high pace, and so this apparent limitation doesn't 
really hinder. 

The X and Y registers are the real work horses of the 6510. One of 
their principal functions is to transfer data from one register to another. 
and from one memory location to another. They can be used ina similar 
way asFOR. . . NEXT loops in Basic, in that they can be incremented or 
decremented, but only in steps of one at atime. They can also be used to 
perform a number of mathematical operations on the accumulator. For 
example: 

LDX #$01 : Load the X register with 1. 

STX $0402 : Store the contents of the X register in memory location 
0402. 

DEY : Decrease the content of the Y register by one. 

CPY $28 : Compare the contents of memory location 28 with the 
contents of the Y register. 

The program counter keeps track of what is going on. Looking at its 
contents will reveal the location of the next machine code instruction to 
be executed. 

This is similar to the behaviour of the Basic memory locations 57 and 
58, which tell you which line of Basic is currently being executed. 

Itis often called a 16 bit register, although in reality itis only two bytes 
shoved together. Thisis all very well ifa program is stepped through one 
instruction at a time, but what about subroutines? How does it 
remember from where the program has come, to where it’s going back, 
how many subroutines deep are we? It doesn't, but the stack pointer 
does. This, along with the status register, allows you to perform 
subroutines, and make decisions. 

The stack pointer is a 256 byte block of memory that fills memory 
locations 256 to 511. 

One function of the stack is to automatically hold all the addresses 
during subroutine jumps. Another is to rapidly transfer data from 
register to register, memory location to memory location. Whether it is 
storing data or jump addresses, anything that goes in is recorded from 
memory location 511 downwards. Location 256 is the last one to be 
filled. 

When pulling data back off the stack, it is retrieved on a ‘last-in. 
first-out’ basis, usually abbreviated to LIFO. It has a stack pointer which 
keeps track of where the next empty byte of stack space is. 

The following machine code program illustrates this function: 


C000 : LDA #$01 : Load the Accumulator with 1. 
C002 : JSR SF6ED : Jump to Internal Subroutine to check stop key. 
C005 : TAX : Transfer Contents of Accumulator into X register. 


This is what happens automatically: 

1. Find address of nextinstruction, i.e. C002, and putthisin the program 
counter. 

2. Execute instruction, and get back address for next one from program 
counter (i.e. C002) 

3. Fetch next instruction, i.e. JSR $F6ED 

4. Find address for next instruction (C005), and put this onto stack. 
5. Put next vacant position (509, as C005 occupies two bytes) into stack 
pointer. 

6. Put F6ED into program counter, and jump to subroutine at SF6ED. 
7. Come back and look at stack pointer to find where last data stored : 
stack pointer says 509, so last data stored in 510 and 511. 

8. Get that (i.e. C005) and put that into program counter. 

9. Go and execute instruction at C005. 

A program may well have to find its way back through several 
subroutines, as programs grow in complexity. Thankfully, the stack. 
stack pointer and program counter take care of all this for you. 

The contents of the stack can be altered by four statements: 

PHA : PUSH contents of accumulator onto stack. 
PLA : PULL top of stack into accumulator. 

The status register and stack pointer can also be altered, with care, 

using the following commands: 
PHP : PUSH status register onto stack, 
PLP : PULL status register from stack. 
TSX : Transfer stack pointer to X register. 
TXS : Transfer X register to stack pointer. 

The status register allows you to make decisions based upon 
calculations. To a large extent, mathematical calculations would be 
impossible without it. It is an eight bit register consisting of seven flags 
(the sixth one isn’t used). 


COMMODORE 64 MACHINE CODE INSTRUCTION SET 


ADC 
AND 
ASL 
BCC 
BCS 
BEQ 
BIT 
BMI 
BNE 
BPL 
BRK 
BVC 
BVS 
CLC 
CLO 
cul 
CLV 
CMP 
CPX 
CPY 


DEC 
DEX 
DEY 


EOR 
INC 


INX 
INY 


JMP 
JSR 


Add Memory to Accumulator with Carry 
“AND” Memory with Accumulator 

Shift Left One Bit (Memory or Accumulator) 
Branch on Carry Clear 

Branch on Carry Set 

Branch on Result Zero 

Test Bits in Memory with Accumulator 
Branch on Result Minus 

Branch on Result not Zero 

Branch on Result Plus 

Force Break 

Branch on Overflow Clear 

Branch on Overflow Set 

Clear Carry Flag 

Clear Decimal Mode 

Clear Interrupt Disable Bit 

Clear Overflow Flag 

Compare Memory and Accumulator 
Compare Memory and Index X 
Compare Memory and Index Y 


Decrement Memory by One 
Decrement Index X by One 
Decrement Index Y by One 


“Exclusive-OR” Memory with Accumulator 


Increment Memory by One 
Increment Index X by One 
Increment Index Y by One 


Jump to New Location 
Jump to New Location Saving Return Address 


Load Accumulator with Memory 

Load Index X with Memory 

Load Index Y with Memory 

Shift One Bit Right (Memory or Accumulator) 


No Operation 


“OR” Memory with Accumulator 


Push Accumulator on Stack 
Push Processor Status ‘on Stack 
Pull Accumulator from Stack 
Pull Processor Status from Stack 


Rotate One Bit Left (Memory or Accumulator) 
Rotate One Bit Right (Memory or Accumulator} 
Return from Interrupt 

Return from Subroutine 


Subtract Memory from Accumulator with Borrow 
Set Carry Flag 

Set Decimal Mode 

Set Interrupt Disable Status 

Store Accumulator in Memory 

Store Index X in Memory 

Store Index Y in Memory 


Transfer Accumulator to Index X 
Transfer Accumulator to Index Y 
Transfer Stack Pointer to Index X 
Tronsfer Index X to Accumulator 
Transfer Index X to Stack Register 


Transfer Index Y to Accumulator 


WHAT’S 
MISSING? 


ra reason unknown to anyone 
Pootsice the company, Commod- 
ore took a retrograde step when 
they introduced the Commodore 
64. 
Having progressed quite nicely 
from the days of the original Petand 
Basic 1, we were well into Basic 


So why did they decide to put Basic 
version 2 in the 64? 

There are very tew disk handling 
commands, which means that you 
can’t, for instance, look at the disk 
directory without wiping out what- 
ever you happen to have in memory 
at the time, or writing some kind of 
utility to prevent this from hap- 
pening. 

There are two commands avail- 
able to let you look at the contents of 
memory and alter them, and these 
are the interestingly named PEEK 
and POKE statements. These are 
also the only two commands which 
allow you to manipulate sound and 
graphics, which is surprising when 
you consider the superb quality of 
both on this machine. 

Sound is programmed using 28 
different registers for a variety of 
purposes, and the only way to do it 
is by PEEKing and POKEing every 
step of the way. Graphics, includ- 
ing the much-vaunted sprites and 
high-resolution mode display, are 
similarly handled through PEEK 
and POKE only. 

The only way round either of 
these two problems is to buy some 
kind of extension to Basic, of which 
an increasing number are becom- 
ing available. At present there are 
four major packages. 

There are no commands to allow 
structuring of Basic programs to 
any greatdegree.IF...THEN... 
ELSE is noticeable purely by its 
absence. REPEAT . . . UNTIL the 
cows come home if you wantto, but 
you won't be able to use the 
commands. You are left with the 
old-timers IF . . . THEN, GOSUB, 
ON X GOSUB, etc., to allow you to 
make programs totally incompre- 
hensible. 

There are no commands within 
Basic either for reading the joystick 
or sensing the position of a light- 
pen, although both of these are 
available on the same video chip as 
sprites and all the other fine 
graphics. 

There is also no PRINT AT, or 
PRINT USING, or anything of that 
nature in the 64. 


aving looked at the shortcomings of 64 Basic, let’s 
take a look at just what you can achieve with it. 

The Basic employed in the Commodore 64 is 
version two of Commodore’s own implementation of 
standard Microsoft Basic. As such it has a large 
number of features in common with the Basics of other 
computers. 

For instance, MID$(‘‘FRED”’, |,J) would pick out J 
letters of the word FRED, starting at the Ith letter. 
FOR . . . NEXT loops are provided for, including an 
option to STEP through a loop in increments of 
something other than 1. 

Subroutines are catered for with the GOSUB and 
RETURN statements, and ON . . .GOSUB has long 
been a feature of the Basics employed by Commodore. 
ON can also be used with the GOTO command, 
sending you off to a variety of line numbers depending 
on the value of the argument X as used in ON X GOTO 
100,200,300 etc. GOTO has a virtual equivalent in 
THEN, which has to be employed in statements of the 
type IF X = 10 THEN 500. 

The ‘=' signis one of the seven algebraic operators, 
including raising to the power, and all the normal 
mathematical symbols, and there are in addition no 
fewer than nine relational and logical operators, inc- 
luding AND, OR and NOT. 

Variables can be of three types, real, as inXY=21, 
with a mathematical range of + or — 1.7E38 and + or 
— 2.94E—39. 

The Commodore 64 works to ten digits precision 
normally, butactually displays only nine onthe screen. 


COMMODORE 
COMMANDS 


Integer variables are designated like x%, and these 
have the range + or —32767. 

Finally we have string variable of the A$= ‘HELLO 
THERE” variety, and these can be manipulated with 
the MID$ command, as seen earlier, and the RIGHTS 
and LEFT$ commands as well. Normal algebraic 
comparisons can be performed on strings as well. 

There are a number of other commands which can 
be used on strings, including evaluating them, 
returning ASCII characters (or 64SCI| to be more 
exact), and taking the length of them, as in LEN(AS). 

All variables can be stored in arrays, although if 
you're using an array of fewer than 10 elements it does 
not have to be dimensioned first. Indeed, if memory is 
ata premium it may be as well to dimension it to as few 
elements as are needed, to save on wasteful use of 
memory. 

With more than eleven elements the array must be 
dimensioned, and there is no limit, other than the 
practical one of memory, on how many dimensions 
you can have in one array. 

Transferring information to and from the computer 
is handled in a variety of ways, including INPUT when 
it’s waiting for you to type something where pressing 
RETURN caused you to drop out of a program. This is 
no longer unprotected as it was on earlier Commodore 
machines. It produces a null imput and program 
execution continues. 

There's a reasonable random number generator, 
although one of the sound registers can be used to 
generate a more truly random number. 


All the standard hyperbolic functions are there, like 
COS, SIN and TAN, and formulae for calculating the 
others are given in the back of the manual that comes 
with the machine. 

PRINTing information on the screen is limited to 
that one command, but there is another way of GETting 
information, by the GET command. This takes a single 
keypress at a time, rather than a whole collection of 
them, and does not require a carriage return. 

Data and Read are handled in the usual way, and 
there is a RESTORE command, which resets all the 
data pointers and thus allows re-commencement of 
reading of data from the original starting point. 

Three commands allow you to transfer programs to 
and from from cassettes or disks, and these are LOAD, 
which either loads a Basic or machine code program 
into the bottom of user RAM, or can load a machine 
code program into the portion of memory that it 
originally came from; SAVE, which simply saves a 
copy of the program onto tape or disk; and VERIFY, 
which ensures that you've made a clean copy. 

Files can also be saved onto either media, by using 
the OPEN and CLOSE commands, and a combination 
of INPUTs and/or GETs with PRINTing to that file. 

Programs can be started and stopped by the RUN 
command, which can also have a line number as a 
parameter; STOP, which breaks into a program and 
’ allows you to examine it; END, which simply stops a 
program; and CONT, which continues program 
execution after a stop. CONT will only CONTinue 
provided the program has not been altered in any 
way. 

There are a number of methods of communicating 
with the workings of ROM, and delving into the 
memory contents of the machine. ThefirstisaSYStem 
call, which transfers program execution to the 
memory location specified in the SYS call itself. 

USR allows the passing of variables from Basic to 
machine code, although this requires a good working 
knowledge of how the 6510's accumulator works 
before it can be employed within a program. 

WAIT does what it says it does: it waits for 
something to happen! More specifically, WAIT takes 
the argument WAIT X,Y,Z, and waits until the result of 
taking the contents of memory location X, ORing it 
with Z and ANDing it with Y is non-zero. 

PEEK and POKE are the two commands which will 
be of most use to the first time programmer on the 64. 
PEEK (memory location) returns the contents of the 
memory location specified, in decimal form only, 
although it is worth noting that a good number of 
memory locations are read protected, and simply 
return a figure of zero when PEEKed. Similarly, some 
memory locations are protected so that you can't write 
to them, and POKEing a location with a value will have 
no effect. 

As PEEK and POKE are the only way in which you can 
operate sound and graphics on the 64 to a sensible 
degree, these two commands are extremely valuable 
to the programmer. 

All of these commands are available from the 
keyboard, but they are not available on the keys 
themselves a la Spectrum, but have to be typed in 
longhand. 

This saves you from having a too-cluttered 
keyboard, and in any case most of the keywords do 
have abbreviations. POKE can be shortened by just 
typing the letter P and shifting the letter 0, forinstance. 

Some commands cannot be added in this way. How 
would the computer know whether you meant REturn, 
REm, REstore, or REad? You can usually avoid this by 
typing the first two letters as normal and shifting the 
third one. 


There are some oddities as well. P shifted R 
doesn't give you PRINT, but gives you PRINT£ 
instead. Still, PRINT can always be abbreviated to ?. 

The keyboard itself is a dream, and in the writer's 
opinion allows much faster typing speeds than an 
ordinary electric typewriter. It's a true qwerty layout, 
and the cursor controls provided allow use of the 
famous Commodore editing system, which has yet to 
be bettered on any micro. 

In many micros you have to go into an edit mode, or 
call up the line to be edited into a small ‘window’ on 
the screen, and then do the most ridiculous of 
manoeuvres in order to correct a spelling mistake. On 
the 64, like all Commodore machines, you simply list 
the line, or group of lines, that you want to edit, and 
then,using the cursor keys in combination with insert 
and delete, you just type over the changes you want 
and press Return. 

Lines can be deleted simply by typing the line 
number and hitting Return, or duplicated by listing the 
line, typing in anew line number over the existing one, 
and both it and the new one will now be incorporated 
within the program. Compared to the Heath Robinson 
approach adopted by many micros, this is a beauty to 
use, and very easy. 

The Basic is equipped with a comprehensive set of 
error messages also, which make the tracking down of 
any errors in the program listing very straightforward. 
Messages such as Syntax Error In XXXX, where XXXX 
is the line number containing the offending item, area 
lot better than Error Code 24, or the similar codes on 
some machines. 

Of course, not everything is sweetness and light on 
the 64. As you have already seen, there are no 
commands for graphics manipulation or sound 
generation other than a long series of clumsy PEEKs 
and POKEs. 

However, the Basic that you've got operates quite 
quickly. As an example, here’s a series of timings for 
some of the Basic statements on the 64. 

PRINT execution takes some 15 to 19 milliseconds, 
POKE takes 1, COS takes a lot longer, some 27 
milliseconds, and defining variables obviously de- 
pends on the number of variables being used in the 
program. The approximate formula for the time taken 
to define a variable is 0.7 + NV*0.1, where NV is the 
number of variables being used. 

The command FRE(0), which prints out the amount 
of free space left in the computer in bytes, takes 
various times depending again on how many variables 
are being used. It can take anything up to five seconds 
to execute. 

There is a curious bug in the FRE command. Being 
an 8-bit computer means that it can only see 32K at a 
time, and when you power on, you're politely told 
there's 38911 bytes for you to play with. Performing a 
FRE(O) now will give you a negative result, and will 
continue to do so until the amount of available memory 
is less than 32K. Until then, adding 256*256 to the 
answer given will give you the correct amount of free 
memory. 

There are other bugs on the 64, including the 
infamous ‘input on the bottomline’ one, but thankfully 
nothing major has been found so far. 


To conclude, a fairly standard Basic made powerful 
by the extensive capabilities of the 6581 and 6566 
sound and video chips respectively. Other main 
failings are no structuring capabilities and very poor 
links to machine code, but these can be bettered with 
some of the many programmer's aids around. It's a 
pity that they weren't installed in the machine in the 
first place. 


EXTENDING 
THE BASIC 


of them in PCN issue number 15. 

The first one is called Power, 
available in this country from Kobra 
Micro Marketing, P.0.Box 28, Hen 
ley-on-Thames, Oxon. Tel: 04912 
2512. This £69 package is supplied 
ona protected disk, and just adds a 
number of commands to the ex 
isting Basic on the 64. These 
include renumbering, finding and 
changing program text, block de 
leting of lines, dumping variables, 
and so on. 

An addition to the system (sup 
plied on the disk) is called More 
Power, and this is precisely what i 
says it is, an additional set o 
commands. In the instructio 
manual you are told how to go abou 
adding more commands of you 
own, which might be the bes 
answer. 

The second, and clear winner o 
the day, was Sysres, another 
product from across the pond, and 
one that costs £59. However, there 
is a major probem with Sysres 
no-one seems to want to distribute 
it, even though it is a very good 
package. It adds over 50 com 
mands to Basic, including all the 
usual Toolkit-like commands, but 
also gives you such useful facilities 
as screen dumps, bi-directional 
scrolling, and so on. Possibly the; 
best way to find out about the 
current status of this product is to; 
give the UK branch of Solidus, the} 
transatlantic owners of the product, 
aring on 01-688 5164. 

Another product is Simons 
Basic. This cartridge is the one to 
go for, as it gives you much more 
than mere toolkit commands, in 
cluding IF... THEN. . ELSE fea 
tures, and a whole host of com 
mands to enable manipulation of 
colour and sound that much easier. 
It costs around £50 and can be 
obtained from high street stores. 
The fourth product is BC Basic, 


Grosvenor Avenue, Long Eaton, 
Nottingham NG10 3FQ. You get a 
large number of commands added 
to your original Basic, making 
playing with sprites and sounds a 
lot easier. 


LAY THEGAME.. . 


he following program, a graphic game for the 

Commodore 64, has been written to illustrate as 
many functions in the 64’s Basic as possible. Because 
ofthis itis notthe most structured of programs, butthe 
old Jim Butterfield adage comes to mind here: ‘If it 
works, don't knock it!’ 

The idea of the gameis simple. You control one little 
blob that is drawing a line on the screen, and the 
computer controls another one that is doing the same 
thing. All you have to do is avoid running into the trail 
that you leave behind, and try to trap the computer 
into hitting something. 

You are a little white blob, and the computer is a 
yellow one, and these blobs are user defined 
characters created in lines 1000 to 11040. Screen 


memory moves as a result of doing this, and now 
starts at 50176 in memory, rather than the normal 
1024. 

The computer's movement is more orless random, 
and is decided by the value contained in the variable 
W$ after arandom choice of theletters U,D,L, and Rin 
Q$, which stand for up, down, left, and right. 

The game’s quite fun to play, and some of the 
techniques employed in the program could be usefully 
used elsewhere. You can see that it’s a relatively easy 
task to program your own characters. Playing with 
sound. can be difficult, but if you decide to type this in 
and play ityou’ll also see that itis possible to write fairly 
fast programs with reasonable graphics and sound in 
Basic. 


Contributors: Kevin Bergin, Pete 
Gerrard, Geof Wheelwright and Peter 
Worlock 

Design: Nigel Wingrove 

illustrators: John England and Will 
Hill 


NEXT 
WEEK 


Part 3 will feature peripherals for the 
Commodore 64, including modems, 
disk drives and speech modules. 
There'll be information on how to 
hook up lots of non-Commodore 
printers using \EEE and RS-type 
interfaces. Plus the lowdown on 
sound and graphics. 


5 GOSUBLOOOO 3140 POKE S+5,40:POKE S+6,146 

8 POKESS280,.i:FOKE 53261,2 3170 POKE $+24,15 

9 BOTA5000 3180 POKE S+4,65 

10 T=500;POKE 501746+1, 120: POKESS296+1 ,1 3190 POKES+1,Z:POKES,2 

12 J=250:FOKE SO176+3.129:P0KE 55296+),7 3200 RETURN 

13 GOSUB 3100 3500 Ps=Ws 

14 Q$="UDER" : W#=MIDS (QS. RND(, 4) *3+4,1):G0TOS0 3501 IFP$="U" THENWS="D"s J=G: GOTOS002 

20 A=PEEK (203) 3502 IFPS="D"THENWS="(_"; J=0: GOTOS002 

25 IF A=36THENSO 3503 IFP$="L"THENWS="R"s J=0:GOTO3002 

30 IF A=JOTHENTS 3504 [FP¢="R" THENS=S+1 

ZS IF A=1ATHENIOO 3506 IFS=3THENS=0: GOTO3012 

40 IF A=S3THENL25 3507 WE="U"s J=Q;GOTOSO02 

45 GOTO 20 4000 POKE 53280,14:POKE 53261,6 

50 IFL>?60THENI=I-1000 4001 $=54272 

52 FORD=1TODE: NEXT 4002 FORL=0TO24:POKE S+L,O:NEXT 

54 IF PEEK(SO176+1+40)¢>46 THEN 2000 4003 POKE $+3,12 

SS L[=1+40;POKESO176+1,126:POKE 55296+1,1 4004 POKE $+5,17:POKE S+6,130 

546 GOSUB 3001 4005 POKE S+24,15 

60 A=PEEK (203): IFA=64THENSO 4006 FOKE $+4,129 

65 GOTO2S 4007 POKE S+1,1 

S IF INT(1/40)=1/40THENI=1+40 4008 FORP=250TOOSTEP-1:POKE §,PsFORPP=1T0S:NEXTPP ,F 

76 IF PEEK (S0176+1-1)<246 THEN 2000 4009 FORL=0TO24:POKE S+L,O:NEXT 

78 FORD=1TODE:NEXT 4010 PRINT" C2CDISCORE NOW STANDS AT YOU "3H;:PRINT: PRINT" 
B80 T=I-i1:POKESO176+1,128:POKE SS296+1,1 AND THE COMPUTER ";C" 

61 GOSUB S001 4015 FORL=1T010:GETFS:NEXT 

85 A=PEEK (203) 5 IFAs44THEN7TS 4020 PRINT"CCDIANOTHER GAME CY OR N)" 

90 BOTO2Z5 4030 GET FS: IFFS="" THEN 4030 | 

100 IF INTC (I-39) /40)=(1~39) /40THENTI=I-~-40 4040 IF F#="y¥"THENSO?7ID 

102 FORD=1TODE: NEXT 4050 [FFS="N" THEN PRINT BYE" :FORI#OTO24:POKE S+1,OrNEXT: 
104 IF PEEK (S01764+1+1)<>46 THEN 2000 END 

105 IT=[+t:POKESO176+1,126: POKESS296+1,1 4060 GOTO 4020 

106 GOSUB 3001 5000 PRINT"ECLR, YELIWELCOME TO THE GAME OF TRAP!" 

110 B=PEEK (203) 1 IFA=64THENLOO 5065 GOSUB 1000 

120 A=PEEK (203): G0TO25 5010 PRINT"CCDITHE OBJECT OF THE GAME IS TO TRAP THE "' 
125 IFI<40THENI=1+1000 5020 PRINT"COMPUTER SQ THAT IT CAN‘T MOVE" 

126 IF PEEK (50176+1-40)<¢>46 THEN 2000 S030 PRINT"CCDIOF COURSE, IT IS TRYING TO DO THE SAME" 
127 FORD=1TODE: NEXT 5040 PRINT"TO YOU!!" 

130 T=I-40;POKE5S0176+1, 128:POKESS296+1,1 SOSO PRINT“CCDIPRESS M TO MOVE DOWN, A LEFT, D RIGHT, " 
131 GOSUB 3001 5060 PRINT"AND I UP" : 

135 A=PEEK (203): IFA=64THENI25 5070 PRINT"CCDIDO YOU WANT A FAST, MEDIUM OR SLOW GAME" 
140 GOTO25 5075 POKESS280,1:POKE 53261,2 

1000 §=54272 5080 FRINT“PRESS F, M, OR 5S" 

1010 POKE 8+14,0:POKE S+4,0:POKES+5,0:POKES+6,0 5090 GETD#: IFD¢=""THEN 5090 

1020 POKE S+5,190 S100 IF D¢="F"THENFRINT"FAST ! “:DE=0: SN=8: GOTOS120 

1030 POKE S+6,0 5101 IF De="M" THENPRINT "MEDIUM! ";DE=125:S5N=10:GOTOS120 
1040 POKE $+24,15 5102 IF D#="S"THENPRINT" SLOW! ":DE=250:SN=14:G0TO Siz 
1050 READA,B 5110 GOTO S090 

1052 FORI=1TOS00: NEXT 5120 PRINT"CCDIPRESS SPACE BAR TO START" 

1055 IFA=OTHENRE TURN 5130 GETSD£:IFSD#<>" "THEN S130 

1058 POKE S+4,33 Si3Si PRINT"CCLR,BLKI"; 

1059 POKE S+3,1:PORE S+2,1 S132 FORI=0T0998: PRINT". "3 

1060 POKE S+i,A:POKE S,B 5134 NEXT: POKE2023,46:POKE 56295,0 

1065 GOTOLOSO 5i40 GOTO 10 

2000 PRINT"CCLR,WHTITOUGH! ":C=C+1:G0TO 4000 10000 POKE S6333,127 


300 
300 
300 
$00 
300 
300 


300 


Od 


301 


S012 PRINT" CCLR.WHTIGRRR. . 


310 


O OF="UDLR“:W$=MID#(Q$,RND(.4) #3+1,1)2 

1 Ke INT CRND(.5) #10) 3 [FK S8THENSOOO 

2 Ged 

3 TFW#="U" THENJ=J-403 IF J<OTHENJ=J+1000 

4 IFW#s"D" THENJ=J+407 [Fd >1LQOOOTHENJ=J3-1000 

6 IF WS="L"THENJ=J—-121F INT ((d+1) /40)=(d+1)/40 THEN 
J=J+40 

8 IF We="R"THENJ=J+1s1F INT ( (I-40) /40)=( 3-40) /40 
J=J)-40 

9 IF PEEK (50176+J)=46 THEN POKESO176+J).129:POKE 
S5296+),7:S5=0: RETURN 

Oo GOTO 3500 


THEN 


."GH=H+1;GOTO 4000 
O BeS4272: 21 


2120 FORL=0TO24:POKE S+L,O:NEXT 
3130 POKE S+3.SN 


10010 FOKE 1,51 

10020 FORX=6TO1023 

10030 POKE ‘53248+x,PEEK (S5248+x) 
10040 NEXT 

10050 FORX=OTO1S 

10060 READA: FPOKES4272+%.4A 

10070 NEXT 

10080 FPOKE 1.55 

10090 POKE 563337129 


11000 


POKE 648,194 


11010 POKE 54576,4 


11020 
110.30 


POKE 53272,21 
DATA 24,90, 102, 24,24,36,246,26,66, 26,189, 126,60,60, 
66,129 


11040 RETURN 


&E999 


DATA4 ,208,5,103,4,72,2.6,%,54,0,0 


Life on 
Contra 


You dimly remember winning 
the planet Contra’s semi- 
millennial lottery. You recall 
that the prize was the honour of 
serving as Contra’s Central 
Mentality, your duty being to 
ensure the survival of life on the 
planet. You bring to mind that 
day they froze your body deep 


| within the underground com- 


plex and connected your brain 
to the computer network, the 
day your life was suspended for 
500 years. 


Objectives 


This is the imaginative setting 
for Infocom’s latest adventure, 
Suspended — aptly subtitled 
A Cryogenic Nightmare. You 
have been roused from suspen- 
sion to cope with a critical 
imbalance in Contra’s three 
filtering computers, the con- 
trollers of the planet's life- 
support systems. However, in 
your semi-suspended state, the 
only way you can resolve the 
emergency is by issuing com- 
mands, via the filtering compu- 
ters, to six idiosyncratic robots. 

Each of these named robots 


>POET,LOOK AROUND 


Zapping aliens or outwitting cybernetic logi 


_ALIEN ECOLOGY 


FC: Cryolink established to Poet. 


has a unique set of characteris- 
tics. Audais your ears, Iris your 
eyes and Sensa a mixture of 
sensory apparatus. Waldo is for 
manipulating objects, Whiz is 
an interfacing device, allowing 
you access to the Core’s indices, 
technical and historical in- 
formation, and expert advice. 
Poet (you'll love this android) is 
a Zany, purple-prosed diagnos- 
tic computer. He sees and 
describes the world around him 
in speech that is unlike anyone 
else’s, robot or human. 

As in all Infocom adven- 
tures, commands can be given 
in a variety of formats. You can 
talk to one or more robots at the 
same time. 

You are given little idea of 
what caused the emergency, 
only that some connecting cabl- 
ing between the Filtering Com- 
puters has been damaged and 
that you must repair it quickly. 
As the Filtering Computers 
control the weather, food pro- 
duction and transportation sys- 
tems, you don’t need a compu- 
ter to guess the effect a malfunc- 
tion would have on Contra’s 
life-style. 

Your performance is there- 
fore chiefly measured in terms 
of how many of the population 
have perished before your 
bumbling attempts to correct 
the fault are successful. Other 
factors affecting your score 
include the number of compu- 
ter cycles (turns) and the condi- 
tions prevailing on the planet 
surface. 


First impressions 
The game comes complete with 
a glossy coloured fold-out 


board showing all 58 locations 
in the complex, so there’s no 


POET: Internal map reference -- Hallway Junction 
Life is filled with choice. Decisions always make my eyes moist.| 
In the room with me is Sensa (in motion). 
WHIZ. PLUG INTO HISTORICAL PERIPHERAL 
) FC: Cryolink established to Whiz, 


WHIZ: It’s 9reat to be home. Plugged into the Historical _ 
| Pedestal,’ Reads to Process queries. 


DQUERY SLOPING CORRIDOR 


"GAMEPLAY * 


c, your finger’s on the button with Gameplay. 


Sa 


need to make a map. Six 
individually scribed rubber 
markers are supplied for your 
use in tracking the robots’ 
whereabouts. Background, 
commands, information, and 
examples are supplied in a 
large-format booklet. Together 
with the disk, the whole pack- 
age comes in an eye-catching 
box whose front depicts in relief 
a frozen face. 


In play 

First you should try to get the 
hang of each individual robot’s 
character, perception and attri- 
butes. Move them around the 
complex to see how they react 
and how they can best be used. 
You can move a robot long 
distances by simply telling it to 
head for a particular place — it 
will report back when it gets 
there. 

Become familiar with the 
complex and what each of the 
58 areas holds. Have a peep at 
the weather monitors, the de- 
contamination chamber and 
the cryogenic area. Try interro- 
gating the Central Library Core 
via Whiz and the pedestals. 
Learn how to repair the robots 
when they malfunction. Pay 
particular attention to the va- 
rious interrupts that your 
robots and the Filtering Com- 
puters will make. 

Don’t worry about your 
score on the first few attempts 
— you'll have more than 
enough to cope with! 

Apart from the utter strange- 
ness of trying to feel your way 
around an alien environment 
through the medium of six 
other personalities, there is 
another factor to think about. It 
seems your predecessor woke 
up prematurely one morning, 
found no emergency, so set 
about creating his own. One of 
his jollier japes was to cause the 


Taxi-Robots in the transporta- 
tion system to seek out and run 
down hapless pedestrians. An 
extermination squad took care 
of him, but some of his handi- 
work still lies within the com- 
plex, not the least of which is a 


mangled, heavy-duty robot 
which had been ‘attended to’ by 
your potty precursor. 

When you do eventually suc- 
ceed in completing a game, you 
can always try to beter your 
score. There are also three 
greater challenges for you to 
attempt: Advanced, Configure 
and Impossible. 

Advanced is a much more 
time-intensive version of the 
same game, while Configure 
allows you to select your own 
starting positions and factors. 
You can place the robots in any 
location (or even have them out 
of action), set the cooling and 
surface systems timing, etc. 
This way you can set up all sorts 
of problems for you (or friends) 
to overcome. 

Impossible is impossible — 
anyone completing this version 
gets an all expenses paid trip to 
Contra! 


Verdict 


This is a highly original, hugely 
enjoyable adventure. It’s a bit 
more difficult than the usual 
breed, but has all the qualities 
that go to make good adven- 
tures so darned addictive. It has 
humour, imagination, chal- 
lenge, and it’s different. A 
winner all the way. It’s enough 
to make the competition want 
to go into suspended animation 


for 500 years! Bob Chappell 
RATING 

Lasting appeal Py Py 
Playability Sach arhae hoping) 
Use of machine Gy yy 


Overall value =—§F HSMM 
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ZX SPECTRUM 


into the 
valley... 


Name Terror-daktil System 
Spectrum Price £6.95 Publisher 
Melbourne House Format Cassette 
Outlets most retail, mail order. 


You've probably never really 
thought about what you'd do if 
you were stranded in the South 
American jungle, being attack- 
ed by flying lizards, and with 
nothing to defend yourself but 
three rusty old cannon. No? 
Well, we now have the chance 
to get a bit of practice. 


Objectives 


Terror-daktils comes from 
Melbourne House, which 
brought us the Hobbit, and the 
flying lizards in question do 
bear more than a passing re- 
semblance to Smaug. You've 
been stranded in the valley time 
forgot after a plane crash, and 
you have to fend off 3D pter- 
odactyls whose sole aim seems 
to be to, .. ah, land on you and 
stun you? Even killer lizards 
seem to be more user-friendly 
these days... 


In play 
Once you've got through the 
plane crash and dawn breaking 
graphics — both very good — 
youseea3D representation ofa 
river valley, with your crashed 
plane to one side and a 


smouldering volcano in the 
distance. Up by the volcano the 
Terror-daktils are massing for 
the attack. 


ECT RUM ARCADE 


You use one of your three 
cannon to pick them off as they 
come at you, and if you can last 
for six days, help arrives. The 
cassette sleeve claims you use a 
battered old pistol, and indeed 
you can whip your armoury 
along the bottom of the screen 
as if it was a pistol, but it’s quite 
clearly a very large field gun. 

You can move the cannon 
back and forth along the bot- 
tom of the screen, and change 
the elevation of the gun, so you 
can theoretically hit any point 
on the screen. 

Fairly frequently one of the 
little blobs on the horizon peels 
off from the formation and, as it 
gets closer, turns out to be a 
very natty 3D pterodactyl head- 
ing straight for you. You get 
more points if you can hit one 
while it’s swooping, butit’s alot 
safer dodging it and sticking to 
knocking off the ones parked 
up by the volcano. 

If you slip up and one of the 
beasts lands on you. you're 
stunned for the rest of the day, 
and one of your three cannon is 
bent. If you can survive for six 
days, you’ve won. 


Verdict 


The game's worth having for 
the graphics alone, but in addi- 
tion to this it’s good because it’s 
a more thoughtful version of 
the invaders-type game. It 
doesn’t move too fast, and you 
rely heavily on your powers of 
anticipation to survive. 


John Lettice 
RATING 
Lasting appeal Pee 
Playability ah aehachac} 
Use of machine @ &32 Ch 
Overall value oharh asian} 


ZX SPECTRUM 


Miles of 
trials 


Name Transam System 16K and 
48K Spectrum Price £5.50 
Publisher Ultimate Play the Game 
Format Cassette Language Machine 


code Outlets Most retail, mail order. 


Far into the future, nuclear war 
has devastated the world. The 
cities are silent, shattered, and 
you are all that’s left of civilisa- 
tion. Well, all apart from the 
sinister black racers, the gas 
stations, and your own souped- 
up racing car with its fuel gauge, 
engine temperature gauge, 
speedometer and radar and 
map reading equipment. Ho 
hum, back to nature... 


Objectives 

The game has a main screen, 
which shows your car and the 
local sights — the odd tree, 
cactus or rock, helpfully cap- 
tioned Denver, San Diego etc. 
You can steer in any direction 
you like across this screen, 
which scrolls through a much 
larger map — represented on 
the left of the screen — showing 
you as a little flashing light 
moving across the USA. Gas 
stations, which you should visit 
frequently in order to keep the 
tiger in your tank, also appear. 

Your quest is to find the eight 
cups of Ultimate — just what 
you need to rebuild civilisation 
— while avoiding the black 
racers. These home in on your 
engine-noise and crash into 
you. 


In play 


Besides the aforementioned 


screens, you also have a loca 
radar screen on which to keep 
an eye. This shows you if there 
are any hostiles or golden cups 
in the area. The black racers 
seem to be faster than you are, 
and while you break if youhit an 
object — tree, rock, cactus — 
they bounce. 

You can lose them for brief 
periods by swerving, or by 
steering in among clumps of 
trees, but they soon pick up 
your trail again. It’s theoretical- 
ly possible to keep an eye onall 
three screens at once, if you 
have three eyes, but us mere 
mortals are reduced to driving 
by the seat of our pants, 
dodging trees and black racers. 

The borders are a further 
hazard. When you get near 
Canada, Mexico or the sea, you 
seem to bounce off, so tourism 
is clearly out. I did try to see the 
Everglades, but the rubber 
band seems to be fixed right at 
the North of Florida. 


Verdict 


Transam is an original idea, and 
makes a challenging game. It's 
difficult to get far into it without 
a joystick, although there is 
provision made for one, and 
even then you've got to be fairly 
nippy. Getting fuel or picking 
up one of the cups is difficult, as 
prudence dictates that you 
should pick them up without 
stopping. There’s also plenty of 
scope for developing little man- 
oeuvring wrinkles for your con- 
tinued survival. Itcertainly isn’t 
a game you'll tire of quickly. 


John Lettice 
RATING 
Lasting appeal Se hash aches! 
Playability Oe 


Use of machine @ MMS 
Overall value PPme 
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There are now a fair number of 
games for the Dragon. PCNhas 
picked a mixed bag at random 
and after a bit of rummaging 
around we've come up with half 
a dozen ‘typical’ packages. 


BACKGAMMON 


As the sound of 
leather against 
willow goes 
straight to the 
heart of a 
cricketer, so the click of tumb- 
ling dice rouses the spirit of the 
backgammon player. 

Much of the pleasure in 
playing backgammon lies in the 
equipment itself. And so 
shrinking the rather elegant 
board and shoving it onto a 
screen takes away a lot of the 
enjoyment of the game. 

It is also simpler and quicker 
to pick up and move a counter 
than to instruct a computer to 
do it for you. Having said that a 
micro can be a useful friend for 
the solitary backgammonfiend. 

This game is best played by 
those who already know the 
rules as they are not included 
with the package. There are 
various skill levels, so in theory 
you should be able to improve 
your game. As a backgammon 
aficionado, playing against the 
computer was a bit of a doddle. 

Reproducing a backgammon 
board on a screen is difficult to 
do attractively and imaginative- 
ly and this company doesn’t try. 
Unless you have a very large 
television you will find the 
combination of little counters 
and lines a bit of an eyestrain. 
When it comes to the compu- 
| ter’s gol kept getting lost, asitis 
difficult to work out which 
counters have been moved. 

In general the game is worth 
getting if you are a novice 
wanting to polish up your skills 
before you hit the big time. But 
if you are a serious player you 


| will find the game loses a lot of 


its sparkle. 
CONCENTRATE 
Do you remem- 
ol ber the hours of 
>< fun you used to 
. have turning 
over playing 


cards to find pairs? I always 
remember this game, ‘Pelman- 
ism’, as being possibly the most 
boring card game invented. 

To confuse the public Mk1 
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has renamed the game Concen- 
trate, which makes it more 
interesting. Butin fact the game 
is even more boring than the 
card version as instead of hav- 
ing a pack of 52 cards to choose 
from there is only room on the 
screen for 28. The players take 
it in turns to turn over two cards 
by tapping a number between 1 
and 28 to correspond with the 
cards position. The winner is 
the person with the most pairs at 
the end of the game. I can’t see 
the point of buying this card 
game unless you want to im- 
prove a young child’s memory 
powers and ability to recognise 
patterns and numbers. 


Games 


packs 
are always a 


good idea, 
especially if you 
tire of  indi- 
vidual games quickly. There’s 
always a great sense of value for 
money, and even if the quality 
of games is not that good, eight 
games for the price of one 
cassette can’t be bad. 

There are four traditional 
games on the cassette: 10 Pin 
Bowling, Micropoly (a micro 
version of Monopoly), Noughts 
and Crosses and Mastermind 
(the coloured peg board game). 
There is also a memory game 
called Simon, aproblem solving 
game, King of the Valley, an 
adventure style game, Wells of 
Omicron, and an arcade type 
game, Muncher. 

Although none of these 
games are original or particu- 
larly exciting they are all quite 
good fun to play, particularly 
for the younger users. It is 
pleasing to see a balanced 
mixture of games. There should 
be at least one game in the pack 
which interests each Dragon 
user. 


PARK OF DEATH 


This was my 
favourite game 
of the bunch. It 
has variety and 
it combines all 
the best elements of a good 
game. The object of the game is 
to make your way across the 
Park of Death, sticking to the 
pathway. You have the options 
of going north, south, east or 
west, but you can’t get very far 
without meeting an obstacle. 


Kathryn Custance fights her way through hordes of Dragon games and picks a few to review. 


Dragon packs invade 


| 


pracons 


You only have one life so if you 
fail to pass the obstacles you 
die. 

I won't give away too much of 
the game, but the sort of 
problems you come across are 
finding keys, meeting a rather 
unpleasant egotistical android, 
doing simple addition sums and 
having a go on the dodgems. I 
didn’t make it through the park 
alive but if you keep your wits 
about you I’m sure it’s possible. 
A good game, with nice 
graphics — worth the money. 


Another ‘Con- 
quer the World’ 
game, good for 
megalomaniacs 
and strategists. 
You need to read the instruc- 
tions carefully before you start, 
otherwise you will find it very 
confusing. I always think it is 
better to put as many instruc- 
tions in the game as possible, 
but the problem with this one is 
that there is so much happening 
on the screen that it would 
probably only add to the con- 
fusion. 

Tostart the play you select 13 
territories on a world map and 
the Dragon, your opponent, 
does the same. You then allo- 
cate your armies and start 
attacking each other. There is a 
constant progress chart on the 
screen so you can tell what’s 
happening and there are eight 
levels of difficulty. 


This game needs quite a lot of 
concentration and you will | 
probably need to play it several 
times before you get the hang of 
it. I found it bewildering. 


DRAGON TREK 


This is another 
game — where 
you really need 
to get a good 
grasp of the in- 
structions before you load the 
cassette. You are the captain of 
the starship Enterprise and you 
have a five-year mission to seek 
and destroy all enemy vessels 
throughout the galaxy. 

There’s a lot going on in this 
game and it will take you a bit of 
time to master your weapons 
and command options. I found 
the graphics rather confusing 
and half the time I couldn’t 
really understand what was 
happening. But to an experi- 
enced space traveller it is prob- 
ably quite good. 


Concentrate, Park of Death, — Mk1 
Software, 30 Painswick Road, 
Birmingham B28 OHF 
Backgammon £8 — Microdeal, 41 
Truro Road, St Austell, Cornwall 
0726)67676 Games Pack 1 £650 — 
Abacus Software, 21 Union 
Street, Ramsbottom, near Bury, 
Lancashire 0204-383839 Empire 
£6.95 — Wintersoft, 30 Uplands 
Park Road, Enfield, Middx 01-363 
0313 
Dragon Trek — Shards Software, 
189 Eton Road, Ilford, Essex [G1 
2UQ 
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fA 


runner 


Name Jogger System 48K Oric 1 Price 
£6.95 Severn Software.5 
School Crescent, Lydney, 
Gloucestershire GL155T A Format 
Cassette Language Basicand 
machine code Outlets Mailorder 
anddealers. — 

I'm not convinced Jogger is a 
major contribution to road 
safety. This Severn Software 
cassette for the 48K Oric is, of 
course, Frogger. How many 
joggers do you know who leap 
logs and crocodiles and live in 
frog's nests? 


Objectives 


Same old story. All you have to 
do is make a mad dash across a 
busy road, hop a few crocodiles 
and logs across a busy river and 
pop your man home. 

| Jogger has a time limit for 
each bloke and you get an extra 
one should you be persistent 
enough to make 20,000 points. 


In play 
Jogger is neatly presented. 
Clear instructions, one slow 
and two fast auto-run copies 
make it easy to get going. 

It has a messy ‘hall of fame’ 
and a cumbersome series of 
yes/no questions between each 
game. Missing Y for ‘Another 
game?’ dumps you in Basic 
without a cursor and with a 
mucked up character set. 
There’s no obvious way to 
restart it. 

The graphics are distinctly 


AT THE HOP 


jerky during play though you 
get a smooth scroll whenever 
you get a man home. Your 
jogger doesn’t look much like a 
jogger and the beasties in the 
water are also a bit odd. 

Movement is by the cursor 
keys and is suitably responsive. 
The only real problem is that 
the traffic hasan American look 
to it. It appears to be glued 
together, and even the croco- 
diles seem to be whizzing along 
at 55mph. I hung around for a 
bit, waiting for the inevitable 
pile-up so I could stroll across, 
but no such luck. . . 

Once I'd sense it was easy to 
learn the gaps in the traffic. My 
best way was to stand in the 
middle and wait for the two 
green metros. Run like mad to 
the middle of the westbound 
lane. Let the lorry go by. Take 
three steps and wait for the 
croc. Works every time! 

Still there are subtleties. You 
get fifty points for every move 
you make, So, if you’ve got time 
left, youcan hop back and forth 
from log to croc just to knock 
the score up. And getting into 
the first ‘box’ isn’t easy. 


Verdict 


Jogger isn’t a bad version of a 
rather unoriginal game. But it 
has no new twists or fun. And it 
won't take long to master. Still, 
once you’re bored with it 
there's plenty of scope for more 
of the same . . . Dogger, Sog- 


ger, Togger, Mogger .. . the 
possibilities are endless. 

Max Phillips 
RATING 
Lasting appeal eh ej 
Playability Se ae ted 
Use of machine mmm 
Value for money back aehard 


IBM PC 


Toad 
runner 


Name Frogger System IBM PC with 
colour graphics adaptor 

Publisher Sierra On-Line, 
Coarsegold, California Format 
Diskette Outlets SBD Software, 15 
Jocelyn Road, Richmond, Surrey 
01-870 9275, 


Sega has put its popular leaping 
game Frogger on the IBM PC. 
It’s the same concept as the 
arcade version, where you 
move a frog vertically, horizon- 
tally, left to right past obstacles 
to get the slimy green creature 
back home. 


Objectives 


You've to get several frogs 
across a busy highway without 
getting run over and across a 
river without falling in. But, 
watch out forthe deadly snakes, 
otters and diving turtles who'll 
try and get you. Andifthat’s not 
enough to compete with you've 
also got to beat the clock by 
getting your frog safely home in 
120 beats. 

There are three levels of play 
—normal, advance and expert. 
If you play a normal game you 
get five frogs to play with and if 
you play advance or expert you 
only get three. 


In play 
Ready to jump off, the options 
menu came on the screen. First 
of all I redefined the keys for 
easier play and chose my skill] 
level. 

Now picture a busy street in 
the West End of London — I'll 
use the same tactics. Wait for a 
break in the traffic, then shoot 
across like a bullet. You’ve got 


to get the timing right. Several 
times my frogs ended up as 
corpses. 

The next obstacle is to cross 
the river. You need good finger 
co-ordination for this bit. 

By stepping over turtles, 
snakes and other watery crea- 
tures you can dock your frog 
safely home. 

The turtles do have a tenden- 
cy to disappear as you land on 
them — thus resulting in your 
frog falling in with a big splash. 

The way frogs drown in 
Frogger has always puzzled me 
... If the turtles can handle 
water, why can’t I? 

On several occasions I scored 
a few bonus points by beating 
the timer, gobbling an insect or 
getting home safely. Your high- 
est score, your present score 
and the number of frogs you 
have left is continuously dis- 
played. 

And during play by using the 
function keys you can alter the 
sound, pause the action and 
make the graphics a bit clearer 
by changing the background 
colour select. 


Verdict 


After you have learnt to master 
this hopping game, you should 
have no problems in scoring 
high points. 

There are several options of 
play and this gives a bit of 
variety. Frogger will keep you 
entertained for a few hours or 
so— but whether you'll want to 
keep going back to it or not 
depends on whether you get 
hooked. I certainly didn't. 

Sandra Grandison 


RATING 

Lasting appeal Pam 
Ptayability See an haei 
Use of machine fae aeh med 


Overall value ecdien heed 
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ProgramCards, this week, sees the com- 
pletion of ‘SURROUND’ for the BBC(B) 
and two new programs are started this 
week. The first is a game for Atari 
machines, the second an educational 


program for the Lynx 48K. 


A trip round Europe 
Yes, at last we have a Lynx program. This, 
from Christopher Wood, of Norfolk, could 
be a help to anyone considering travelling 
the Continent this year, assuming that they 
own a Lynx of course. The program uses 
the Lynx graphics to draw maps of nine 
European countries. It is written so that 
countries may be added or left out at will, 
since each country is drawn with a separate 
routine. The countries are selected from a 
menu at the beginning of the program. 
Don’t miss next week’s issue for the 
remainder of this listing. 


A walk in the park 


The Atari program this week is from Noel 
Daniel, of London. It gives you the chance 
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%i64 THEN X“=12ea 
POINT OX LA+H, YL Aw db) 
: =@ OR LEFT 2“4=1 
LEGO var 

14Q0ENDFE ROC 
141@1F A2K=! 
L420A24%s2 
L430x4 
144@1F 


THEN Saa 


LE+Hh 

X14A>12@@ THEN X1%=64 
145GRIGHT FOVINT CXL “A+8, Yl ded 
14601F RIGHT2%20 OR FIGHT 
147@1F vari=1 AND X1l4##64 THEN) 76 
1 48QENDF 
14901F 
Lean 2) 


=4 THENI4Se 


: 508 “THEN YIABVAae 
POINT (Xi e+, ¥Lx%—-1é) 


15 SODOWN2 ah 
154@1F DOWN 
ISS@IF var2=1 AND Y¥1%2=942 THENI7oo 
1S6@ENDPROC 
LS7O@IF ALZK=S 
ISHOALLR4 
LS9OV 1AEV LA+HE 

146O@0IF Y14A3950@ THEN Y¥1lh=92 
LSIQUPZK=FPOINT (XLK+8. YIAN1Lb) 


THEN) 343 


1 THEN X1% 


to apply fora job as park keeper (the name 
of the game). 

To get the job you need to collect at least 
ten leaves from each field. The number of 
leaves is set in line 350 and the number of 
lines available per field in line 200. 
Thirteen leaves are originally put on the 
field to allow the giant moth to eat a few. 
The broken bottles, which give the park 
keeper mortal wounds if stepped on, are 
set in line 160. The moth moves randomly 
by the subroutine in lines 180-1110. 
Beware of this moth — it is very partial to 
job-applicants! 

The time allowed for each field is set in 
line 120. If you want to work overtime try 
altering this value. 


Sorry, our mistake 
As ZX81 users who tried the Display 
Dump routine given in the ProgramCards 
of issue 23 will have noticed, some errors 
creptinto the listing. Lines 3 and 9000 were 
at fault — they should have been: 
3 DIM P$(6,792) 


THEN X1L%Z=XL4eH*s GOTO 1746 
1 AND X¥1%=1200 THEN 1706 


=XIA-HASGOTOL7 G8 


=4 OR DOWN2#=1 THEN Y14=¥4%4+H4%:GOTOL7aa 


1462701F UP2#=@ OR UP2é=1 THEN ¥i4=V¥14-H4%: GOTO 7ae 


i THENI 7Ho 


1STQ0IF var2=1 AND Y1L% 
1é64GENDPROC 
165¢play2“Z=play2%+1 
166GREM SOUND 
167@FROCscore 


1468GIF play2%=10 THEN DS%=1:ENDPROC 


14690G0TO 1746 
17@@playl*=play1l%+1 
171GREM SOUND 
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OC 40 01 1803 ED BO C9” 


A RUN for our money 


We pay for published programs on asliding 
scale which take into account length, 
complexity, originality and the program- 
ming skill demonstratedin the program. So 
why not give us a RUN for our money? 

As well as the cash, you receive the 
satisfaction of seeing your byline on the 
ProgramCard — which will, of course, be 
snipped out and filed away in the libraries 
of thousands of micro enthusiasts through- 
out the country. 

Send your contribution, on disk or 
cassette, together with a plain paper listing 
and brief summary notes to: 

The Programs Editor, Personal Compu- 
ter News, VNU, 62 Oxford Street, London 
WI1A 2HG. 

Alldisks and cassettes will be returned as 
soon as possible after evaluation or 
publication, at our expense. 


BBC(B)/BBC Basic/Taylor/Continued 


1360-1400. Checkforplayertwo'smoveleft 
1410-1480 . Playertwo'smoveright 
1490-1560: » Playertwo’smovedown 


1570-1640. Playerfwo’smoveup 

1650 Playertwowinsa point 

1660 Insert a sound routine 

1670 Displaynew score 

1680 Holayertwohaswondepaytbe 
a 

1700 Playeronewinsapoint _ 
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172@PROCsc ore 

173@IF play1%=1@ THEN DS1%=1:ENDPROC 
174@F=TIME+15@s;REPEAT:UNTIL TIME SF 
1750DD%% 12 ENDPROC 
1I76ODEFPROCsc ore 

17 7@VDU4: CLG 

1786 PRINTTAB(S, lLiiplay1 
179OPRINTTAB (14, 1) gs play2%: VDUS: ENDFROC 
1S16DEFFROCalpha 
1B2OL“Z=RND(19)21F b 
1BI@IF a 
La4ealr 
1Q5O1F 
186@1F 


sd THENENDE ROC 


LS9ODEFFROCmoveC 


19@@I1F THEN PROCAal pha 
191LOlF THEN 1970 
A7201F THEN 2060 
19S@1F THEN 24°50 
19431F THEN 2240 
19561F THEN YuX=942 
19661F THEN 165¢ 
LYTOXKS= 


19AGIF X%664 THEN X%=12ee 

19Y9OLCASPOINT (X46, VAL a) 

oar vargel AND Xze120@@ THEN X%eoas GOTOD140 
2@1@1F LOK=6 OR LOZ=1 THEN X%*xX%+Hes GOTO2IS0 
ZOLOCe AH 1 

20 350ENDFROC 

2O4Q1F YXS950 THEN 
2OSe@lF Coh=2 THEN éNe 
SEX H=X LAH? 
ZO7G1IF KXXYL200 THEN X%=64 
QORBORLAEROINT (X44. V 4°16) 
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eQ9O@IF var 2=h) AND X4%=64 THEN X%=1200;G0OTO22 50 
21@@IF RCZ=O OR ROZ#1 THEN X4=K%-Hns GOTG2220 
2116Cc%=2 

21 2@ENDPROC 

21200 THEN X%=64 

THEN 6S 


2AS@OY REY HE 

216@1F Y2A.9@ THEN Yu=942 

21 7@DC4Z=POINT (X4+8, YX-16) 

21I8@IF var2=1 AND Y%=942 THEN Y¥%=92:G0TO2e5o 
2196IF DCK=o6 OR DC%Z=1 THEN Y%2=Y2%4H%: GOTO2e40 
2200Cc 42S 

221 @E NDF ROC 

e2l2QTF Xx” 64 THEN X%=1200 

B2301F Cexz=4 THENI650 

2Z2BAOYL=VLFHS 

225@1F YAr9S@ THEN Yx=92 
226GUCKZ=POINT (X44+8, V¥Ar14) 

22761F var2=1 AND Y%x=92 THEN Y%=942: 607101960 
22801F UCK=@ OR UCK=1 THEN Y¥u=¥%-HAs GOTOI9Sa 
2290CcH=4 - 
235Q@@ENDPROC 
2S1@DEFFROCchoice2: (LS 

S2Z@FORT=1 TO2tPRINTTAB(S, T) 3 CHR (141) s>CHRE (129) 5 "GURROUND 

CHOICE?" : NEXT 

237@PRINTTAR(G,4)3 "PRESS EITHER YOUR FIRE BUTTON ON YOUR" 
2ZI4OPRINT"JOYSTICKS OR THE SPACE BAR. DEPENDING" 
2SS5S@PRINT WHETHER YOU WANT TO WSE THE JOYSTICKS"” 
236OPRINT"OR THE KEYBOARD TO PLAY SURROUND” 
237OREFPEAT 
ZIBEGA=INKEY (-99):1F A=TRUE THEN keyiZ%=1 
239@JIL=ADVAL (@) AND & 
24G@1F JL=2 THEN keyi%=2 
24iOUNTIL keyl%=2 OR keylv=t 
242GENDFROC 
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24S@DEFPROCchHoice 

244aVDU4:CLS ; 

245Q@FORT=1 TO2:FRINTTAB(S, T) s CHR (141) 3 CHRS (129) 3 "SURROUND VARIATIONS": NEXT 
246OPRINTTAB(S,4)5 "2 PLAYER GAMES" 

247OPRINTTAB(G, 6) }CHR#(131)5"(1) TRAIL LEFT : LIMITED TO SCREEN” 
24BOPRINTTABR (G@, 8); CHR (131)5"(2) OPTION ON TRAIL : LIMITED TO SCREEN" 
249OPRINTTAR(G, 10) 3CHR#(131)4"(3) TRAIL LEFT : ABLE TO TRAVEL OFF" 
2SO@PRINTTAR(@, 11) 3CHR#(131)3 "SCREEN" 
2S51G@PRINTTAB(@, 13) 53 CHR#(131)3"¢4) OFTION ON TRAIL =: ABLE TO TRAVEL" 
252OPRINTTAR(@, 14) $ CHR (131) 3 "OFF SCREEN" 

BSIGPRINTTAB(S,17)49"1 FLAYER GAMES” 

254OPRINTTABR(G, 19) 5 CHR#(13109°CS) LIMITED TO SCREEN” 
2SSGPRINTTAR(G@, 21); CHR#(1S541)5"(6) NOT LIMITED TO SCREEN" 
25690BA=GET: VDUS 

25701IF BAC49 OR BASS4 THENS450 

25B@1F BA=49THEN var=ilivar2=1:ENDPROC 

259G0IF BA=S@THEN var=O1 var 2=1: ENDPROC 

2600IF BA=S1 THEN var=1: var 2=@: ENDPROC 

261G1F BA=S2THEN var=@: var f=: ENDFROC 

26261F BA=SS3THEN var=tivar2=1:var4=1:ENDFROC 

26301F BA=S4THEN var=1: var 2=G: var4=1: ENDF ROC 

2640QDEFFPROCagain 

265@FO0RT=1 TO2:PRINTTAR (A, T) 3 CHR (141) 5 CHR#(129)3 "SURROUND AGAIN?" : NEXT 
256QPRINTTAB (CO, 4) 3CHR#(150)3 "FRESS THE BUTTON ON YOUR JOYSTICK OR" 
267@PRINTTAR(@, 5) 3 CHR# (130) 3°" "yy"? ITF YOU WISH TQ CONTINUE PLAYING" 
26BOPRINTTAB (OG, 6) SCHR (150) 5 "THE SAME GFTION" 
2690PRINTTABR (@, 7) ;CHRS(15G)5° TYPE ""N'" TO GUTT FROM THE PROGRAM" 
Z27@Q@PRINTTAB (OG, 9) § CHR (1356) 3 CHR (150)5 "TO CHANGE THE OPTION YOU ARE" 
271LOPRINTTAR(@, 1@) 3 CHR (136) ;CHRé(13@); "YOU ARE FLAYING FRESS ESCAPE" 
27 20REPEAT 

273S@JIK=ADVAL (@) AND 3: DF#=INKEY$(@):1F DFS="N" THEN 275@ 

274@UNTIL. Jk=2 OR DFS="V" OR DF#="y"sENDPROC 

275@CLS:FORR=10 TID LisPRINTTAB(I@,R) SCHR (141) SCHR (129) 5 "RYE! . we ee NEXT? 
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Atari 400/800 
Atari Basic 


Application: Game 
Author: Noel Daniel 

GRAFHICS i+14 
FOSITION 4,11: #6% "PLEASE WAIT":GOSUB 1120: #6; CHR (C125) 
POSITION &,@:7 #4; "park keeper” 
POSITION 6,6:7 #63") BOTTLE" 
POSITION 68:7 #63"X MOTH " 
POSITION 6,1¢@:7 #65"2 LAF " 
POSITION 1,2@:7 #4; "please press start” 

IF PEER (S3279)42°6 THEN GOTO 3e 

? #465 CHR (125) 

LEAVES=3: SCREEN=@ 

TIME=8a 

IF SCREEN=11i THEN GOTO a46 

X= 103 Y=26:MX=10:MY=5 

MiC#35:M2CH56:L0=122:MC2216: BC= 24) 

POKE 709, 34:FPOKE 711,15: POKE- 710, 1:POKE 712,198: FOKE 768,44 
FOR NOBOT=1 TO 2a 

COLOR BC 

PLOT INTCRND(1) *18)+1, INTORND(1) #18) 41 

NEXT NOBOT 

FOR NOL=i1 TO 13 

COLOR LC 

PLOT INT (RND(1)#18)41, INP CRND(1)*18)+1 

NEXT NOL 


499% 
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240 
250) 


GOTO ae 

GOSUBR 456 

LOCATE X,¥,CRASH 

IF X£=1 THEN X=1 

IF X>=18 THEN X=18 

IF Ye=i1 THEN Y=1 

IF Yo=20 THEN Y=26 

IF CRASH=LC THEN GOSUEB Sao 

IF CRASH=MC THEN S3@ 

IF CRASH=BC THEN 416 

IF TIME=@ THEN GOTO 690 

IF LEAVES=10@ THEN SCREEN=SCREEN+1:GOTO 774 
COLOR MIC:PLOT X,Y¥:FOR TUNE=1 TO 9: 80UND 1,255, 4,10:NEXT TUNE:FOR WAIT=1 To 


SsNEXT WAIT 


mae 
390 
40@ 
416 
420 
Hae 
440 
450 
440 
47° 
486 
49° 
Seat 
Sig 
|] S20 


COLOR M2C:PLOT X,¥:FOR WAIT=1 TO 8:NEXT WAIT 
COLOR @:PLOT X,Y:SOUND 1,4,0,0 

COLOR @:PLOT MX,MY 

TIME=TIME-1 

POSITION @, 20:7 #65"TIME "“STIME:” ” 

POSITION @,21:° #6; "LEAVES "LEAVES 

GOTO 246 

IF STICK (@)=14 THEN Y=Y~1 

IF STICK(@)=15 THEN YsY¥+d1 

IF STICK (@)=141 THEN X=X~J 

IF STICK (@)=7 THEN X=X+1 

RETURN 

FOR TUNE=30 TO 6@:SQUND ©, TUNE, 14,10:NEXT TUNE:SOUND @,4,4,4 
LEAVES=_EAVES+1 

RETURN 


Checkto seeit 1Oleaveshave og 
beencollected © 
Cobeg dF ys 


Decreasetimebyone. . 
Papin aedniaearnaicavis 
Repeatfromline240 
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330 
| 54@ 
| 350 
540 
3708 
58a 


GRAPHICS 1+16 

POSITION S,2:°7 #63 "game over" 

FOR TUNE=0 TO 255:SOUND ©, TUNE, 12,10:NEXT TUNE: SOUND 6,0,9,¢6 

POSITION @,5:? #63 "you CRASHED INTO THEMOTH AND DIED" 

POSITION 2,10:7 #6; "you collected "$LEAVES1*SCREEN+LEAVESS$ " leaves" 
POSITION 1, 20:7 #6; "PLEASE FRESS start” 

IF PEER (S3279)<35 THEN 59a 

PORE 756,A/256:G0TO 1@@ 

GRAPHICS i+16 

POSITION S,2:7 #4: "game over" 

FOR TUNE=@ TO 255: SQUND @, TUNE, 12,19:NEXT TUNE: SOUND ©6,0,4,6 

POSITION 1,5:°° #63 "YOU CRASHED INTO A BROKEN BOTTLE AND DIED" 
POSITION re ,l@s? #65 "you collected ";LEAVESI*SCREEN+LEAVES; " leaves". 
POSITION 1, 2027 #4; "PLEASE PRESS start" 

IF PEEK (S3279)<>6 THEN 67@ 

FORE 756,A/256:G0TO lea 

GRAPHICS 1+16 

POSITION 3,2:° #4: "game over" 

FOR TUNE=6 TO 255:S0UND @, TUNE, 12,1@:NEXT TUNE: SOUND 4,0,0,@ 

POSITION @,5:7 #63; "YOU RAN OUT OF TIME" 

POSITION 2,10: 7 #635 "you collected "3LEAVESI*SCREEN+LEAVES; " leaves" 
FOSIETION 1,2@:° #63;"PLEASE PRESS start" 

IF PEEK (53279) <: +6 THEN GOTO 750 ~ 

POKE ¥56,A/256:G0TO 190 
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790 POSITION 2,287 #6 "CONGRATULATIONS" 

79a FOR AGAIN] TO Ss FOR TUNES 70 TO 16@:SQUND ©, TUNE, 10, Gy NEXT TUNES NEXT AGAIN: 

SCWIND t,,4,0 

Beng POGIT LON O83? #os"you cleared field "s SCREEN 

gw FOR WAET=1 TO 6@0:NEXT WAT 

Bae “P 469 CHR C125) s LEAVESI=LEAVESs LEAVE S=a:2 GOTO die 

640 GRAPHICS Il+16:0QFEN #1,4,0, "ha? 

Ga POSITION 2,2? #43 CONGRATULATIONS” 

860 FOR AGAIN= 1 TO Sa POR TUNE=2335 TO @ STEF «3 

a7@ SOUND @, TUNE, 12, 102: NEXT TUNE 

sei NEXT AGAIN: SOUND 0,0,0,8 

Q7e@ POSITION @, 81? #6s" YOU COMPLEATED ALL “SGCREENS” FLELOS © 

wea POST T LON 2,92? #63 "you collected YS LEAVES L*eia@g? leaves" 

oid FOSTT LON y Po oR "THE SUMMER HOLL TDAYGARE OVER AND YOU ARE A QUALIF TED 
AFR KEEPER” 

920 POSITION 1, 20:7 #6; "FLAY AGAIN?  CyY/ND" 

O80 GET #1,F 

S40 TF Paagccty") THEN GOTO Ye 

oi TP PeAaSCCUN') THEN GOTT 1L2ie 

Foo GOTH OA 

97@ PORE 7h6,6/286:G0TO lee 

93% POVE=INT ORND (1) 4) +1 

990 TF MOVE=1 THEN MY=MY¥orh 

je@e IF MOVE=2 THEN MY=MY+1 

1916 IF MOVE=3 THEN MX=MX~1 
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1@2@ IF MOVE=4 THEN MX=MxX+1 
1@3@ LOCATE MX,MY, ZZ 

104 IF MX¢=1 THEN MX=1 

1650 IF MX>=18 THEN Mx=18 

1660 IF M¥¢=1 THEN MY=1 

1070 IF MY>=19 THEN MY=19 

1080 IF 22=35 OR ZZ=34 THEN GOTO S30 

1090 COLOR MC:FLOT MX,MYsFOR WAIT#1 TO L@:NEXT WALT 

1108 REM 

1119 GOTO 250 

112@ DATA 5, 24,49, 40, 24, 255, 60, 60, 38, 94, 32,40, 60, 24, 295, 60, 60, 100, 6 

1150 DATA 392,40, 24,24, 52,82, 74, 102, 52, 448, Gb, Shy 15S, 219, 2S, 126, 219,129 
114@ DATA 4644 Gy 2G Pe 119, LAI Gy BEy BA 

1150 (= (PEEK (106) ~-8) #256 

4160 FOR f=@ TO 1@22:POKE Ati, PEEK (3734441) sNEXT 1 

1170 RESTORE 112@:READ NUMBER 

1186 FOR I=1 7O NUMBER: READ ADDRSFOR J=@ 90 7 

119@ READ Z:FOKE AtADDR+], 2sNEXT JiMEXT 1 

1200 POKE 786, 0/256: RETURN 

1210 GRAPHICS 216 

1220 FOR D=1 TO 40; SOUND @,200,10,10:POSITION S,.5:7 #63 "OOO00":NEXT D 
1220 FOR D=1 TO 3@:SOUND ©, 285,10, 10:POGITION 10,5: 7 #63 "KEK!!":NEXT D:SOUND ©,@ 
4 Wy 4 

iaae FOR WAlT#1 YO 2@@:NEXT WALT 

12508 END 
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a WINDOW 3, 125,5, 24% 

Si CLs 

SS VOW 25,1,2 

66 PRINT "1.GREAT ERITAIN" 

7@ PRINT "2. FRANCE" 

74 PRINT "3. SFAIN&PORTUGAL" 

72 PRINT "4.8. &W. GERMANYS DENMARK" 
7% PRINT "S. SWITZERLANDS AUS 1 Ie" 
86 PAUSE Sea 

90 PRINT "Selent the 
require" 

91 LET X=GETN 

16@ IF THEN 

lig IF THEN 

120 IF THEN 

130 TF 2 THEN 

146 THEN 

190 
195 
2OaQ 
219 
220 


aal 


No. of the map you 


1970 

1986 
2900 
SMa 
AoBe 


VDU 1,2 
PRINT 
PRINT 
VDU 1,4 
RESTORE 


@ 61,0; "GREAT BRITAIN” 


@ S1,1Q§ "——— ae 


RIe 
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422 FOR D=1 TO 8 
422.4 READ 4,8 
424 DRAW 4, & 
424,14 BEEP 494,14, 65000 
424.2 NEXT D 

25 DATA 14,134,12,118, 26,114,16,102 
426 DATA 12,106,14,96,196,84, 6, 84 
428 VDU 1,2 
430 PRINT © 8,210; "Do you require mare 
imformation’ Y/N" 
440 IF GETN=793 THEN GOTO 
445 VDU 1,2 
40 FOR V1 
440 READ 
ATO MOVE 
49e@ DRAW 
SOS BEEF 
SOW NEXT V 
O16 DATA 34,69,48,76,12, 196,466,889, 49,129 
20 DATA 56, 126,72,110,66,114,46, 122 
S20 DATA 6@,142,42,162,162, 149,509,164, 
540 DATA 84,164,326, 186,64,186 
s5e@ VDU t,1 
260 WINDGW 61,125,16, 245 
57@ YOU 2 
S80 FOR Nei TO 16 
S9Q READ N& 
690 PRINT NS 


678 


TO 46 
yt 
UT 
126, 16+(V#10) 
209, 1%, 65000 


S10 
S20 
.4.N 
630 
640 


660 
TON 
665 
&/@ 
er « 
688 
598 
199o 
1916 
1620 
1630 
1946 
i945 
195@ 
1666 
1970 
1689 
199% 
1168 


Lynx 48K 
Lynx Basic 
Application: Education 
Author: Christopher Wood 
MOVE 4,192 
FOR Z=1 TO 
READ A,B 
DRAW A, E 
BEEF 480,106, 4500@ 
NEXT Z 
DATA 24,176, 28,169, 44, 168,48, 164 
DATA 24,159, 20,160,14,152, 32,144 
DATA 32,132, 24, 134,36,128, 26,124 
DATA 326,120, 32,124,48,126,46,118 
DATA 52,194, 46, 148, 46, 96,46, 86 
DATA 38,90, 22, 88, 30,76, 24,72 
DATA 14,74, 24,50,18,54,16, 58 
DATA 22, 26, 20,34, 24,22, 20,22 
DATA 32,8,54,10,46,26,44,26 
DATA 44, 32,68, 20,58,62,46, 46 
DATA 62,68, 78, 95, 86, 109, 94, 130 
DATA 84,134, 92, 1358, 92, 1354,100,154 
DATA 196,136,110, 146, 104, 150,92, 164 
98,148,194, 168,104, 174,988, 182 
84,180, 56,182,46,190,352,190 
24, 186,12,192,6,192 


6&3 


NEXT N 

DATA 1.GLASGOW, 2.EDINBURGH, 3. BELFAST 
EWCASTLE 

DATA S.LIVERPOOL, 6.MANCHESTER, 7. YORE 
DATA @.LEEDS, 9. SHEFFIELD, 10. BIRMINGH 


DATA 11. CARDIFF, 12. NORWICH, 13. BRISTO 


DATA 14. 1.0NDON, 15.EXETER, 16. SOUTHAMP [> 


VDU 1,2 

PRINT € ©, 2103 "Do you require anath 
auntry? Y/N " 

IF GETN=78 THEN GOTO Leda 

GOTO Se 

CLS 

VDU 1,2,25 

PRINT @ 61,03, "°FRANCE" 

FRING @ 61,1905, "%ecoo--" 

VDU 1,4 


RESTORE 1116 
MOVE 108,126 
FOR Z=1 TO 46 

READ A,E 

DRAW A,B 

BEEF 400,10, 45600 
NEXT Z 


ees 3 és. 


ontinued next week 
5 cs ss 


Armee 
BONY 


published on alternate weeks. 


The lively, three-year-old South West 
London TRS80 User Group, run by Ron 
Everitt, is an offshoot of the National 
TRS8O User Group. This local club meets 
twice a month at Stowford College, Sutton, 
where the principal, John Hennessy, is a 
member. He was joined by his son and 
30-odd other members on the night PCN 
visited and a demonstration of new 
products was given by representatives of 
the Tandy City of London Computer 
Centre. 

The Tandy Model 4, portable Model 100 
and TRS80 DMP dot matrix printer were 
on show, and Peter Rankin, customer 
support manager for the centre, gave an 
enterprising and informative talk which 
elicited an interest in his products and a 
good many laughs as well. 

Mr Rankin demonstrated how to drive 
fellow-commuters mad on trains by play- 
ing with one’s portable model 100 on the 
way home. It comes in 8K and 24K 
versions, both upgradable to 32K. With 
built-in software, the cheaper version costs 
£499 and members were pleased to find 
that it interfaces to any Centronics or 
RS232 printer and has a cassette interface. 


Clubnet keeps you in touch with micro enthusiasts throughout the 
UK, It is divided into clubs and user groups and a list of each is 


This week it is the turn of user groups, which are listed 


alphabetically by machine and special interest. 
If your association has something special on the agenda or if 


In touch with Tandy 


you’re starting a new one, contact us at Clubnet, Personal 
Computer News, VNU, 62 Oxford Street, London W1A 2HG. 


The listings are based on that of the Association of Computer 


Clubs. 


While two younger members played 
Caterpillar on the TRS80, Mr Hennessy 
said: ‘The college itself has its own TRS80 
which is used for computer studies 
courses.” 

Meetings consist mainly of discussions 
and lectures and the group also concen- 
trates on TRS80-compatible systems such 
as the Colour Genie and LNW80 micro. 

Membership is £3 on entry and future 
plans include periodic weekend workshops 


Peter Rankin demonstrating the latest Tandy, the Model 4. 


Our Clubnet Report this week focuses on the South West 
London TRS80 User Group. 


trun by the National TRS80 and Video 
Genie User Group. This publishes a 
monthly newsletter, and has several mem- 
bers who also belong to the Sutton group. 

Wendie Pearson 


Name SW London TRS80 User Group Venue 
Stowford College, 95 Brighton Road, Sutton, 
Surrey Meetings First Tuesday and third 
Thursday of each month Contact Ron Everitt, 
01-394 2123. 


USER GROUPS 


Acorn 

Coventry Acorn Atom User Group. Peter 
Frost, 18 Frankwell Drive, Coventry, 0203 
613156. 


St John Fisher School on last Monday of 


at the Fox and Hound, Chatham, Clem 
Rutler, c’o St John's Fisher School, 
Ordance Street, Chatham, Kent, 0634 
42811 (day), 0634 373459 (evenings). 
Manchester Acorn User Group. Meets at 


Ashurst, 192 Vendure Close, Failsworth, 
Manchester, 061-681 4962. 


Apple 

Ashtead Appler User Group. Meets first 
Monday of every month. Contact M 
Lawrence, 15 Petters Road, Ashtead, 
Surrey. 


174, Watford WD2 6NF, 


first Tuesday evening and third Sunday 
afternoon every month at Old School, 


£12.50+£2.50 joining. Contact D Bolton, 
0727 72917. 

Birmingham & Region Apple Group. 
Contact Mel Golder, 021-426 2275. 


10 Waring House, Redcliffe Hill, Bristol 
BS1 6TB, once a month. Ewa Dabkowski, 
c/o Datalink, 10 Waring House, Redcliffe 
Hill, Bristol BS1 6TB, 0272 213427. 
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Kent Medway Acorn User Group. Meets at 


month at 7pm. Sessions at 9pm Thursday 


AMC, Crescent Road, Crupsall, Manchester 
8 on Tuesday except school holidays. John 


British Apple Systems User Group, PO Box 


British Apple Systems User Group. Meets 


Branch Road, Park Street, St Albans. Subs: 


Bristol Apple Users and Dabblers. Meets at 


Buckinghamshire Apple User Group. Steve 


Profitt, The Granary, Hill Farm Road, 
Marlow Bottom, Buckinghamshire, 062 84 
73074. 

Chelmsford Apple Users Club. Proposed 
new club, Contact D Beckingham, 571 
Galleywood Road, Chelmsford, tel: 
Chelmsford 66948. 

Croydon Apple User Group. Meets at Sidda 
House, 350 Lower Addiscombe Road, 
Croydon, on second Monday of month. 
Paul Vernon, 60 Flawkhurst Way, West 
Wickham, Kent, 01-777 5478. 

London Apple Music Synthesis Group. Dr 
Davis Ellis, 22 Lennox Gardens, London 
SW1. 

South-East London Apple User Group 
(Appletree), Contact John Grieve at 106 
Maran Way, Erith, Kent or phone 01-311 
7681. 

Milton Keynes Microcomputer User Group. 
Meets every Tuesday, 7.30pm. Brian Pain, 
Sir Frank Markham School, Woughton 
Centre, Chaffron Way, Milton Keynes. 


Atari 

Birmingham User Group. Meets at the 
Malaga Grill, Matador Public House, Bull 
Ring shopping centre, Birmingham, on 
second and fourth Thursday every month at 
7.30pm. Mike Aston, 42 Short Street, 
Wednesbury, West Midlands. 

Carshalton Atari User Club. Paul Deegan, 
01-642 5232. 

Essex. Contact John Sarrar, 138 Frederick 
Road, Rainham, Essex, tel (76) 22077. 
Meets at Rainham Town Football Club, 
7.30pm, second and fourth Friday of each 
month. 

Hull Atari Users Local Group. Harvey Kong 
Til, 546 Holderness Road, Hull HU9 3ES, 
Hull 7911094. 


London Silica Atari 400/800 User Club. 
Richard Hawes, 01-301 1111. 
Manchester Atari Computer Enthusiasts, 
Meets at The Ellesmere, Worsley Road, 
Worsley, on the second and last Thursday 
of every month. Contact Martin Davies, 
Bolton 700757. 

Norwich Atari User Group. Ken Ward, 
Norwich 661149. 

Preston Atari Computer Enthusiasts. Meets 
at KSC Club, Merrion House, Beach Grove, 
Ashton, Preston, on third Thursday of 
month at 7.30pm. Roger Taylor, 0253 
738192. 

UK Atari Computer Owners Club. Contact 
PO Box 3, Raleigh, Essex. 


Atom 

Liverpool BBC and Atom User Group. 
Meets at Old Swan Technical College, 
Room C33 on first Wednesday of month at 
7.30pm and at Birkenhead Technical 
College on third Thursday of month at 
7.30pm. Nick Kelly, 051-525 2934 
(evenings). 


BBC 
Laserbug is an international user group for 
the BBC micro. Paul Barbour, 10 Dawley 
Ride, Colnbrook, Slough, Berks, 02812 
30614. 

Beebug. Sheridan Williams or David 
Graham at PO Box 50, St Albans, 
Hertfordshire AL1 2AR. 

Bournemouth BBC User Group. Meets at 
Lansdowne Computer Centre, 5 
Holdenhurst Road, Bournemouth on first 
and fourth Wednesday of month at 
7.30pm. Norman Carey, 0202 749612. 
Brent/Barnet User Group. Meets on last 


Sunday of month, Joseph Fox, 4 Harman 
Close, London NW2 2EA, 

Charlton & District (South Manchester) 
BBC Micro User Group. Contact Philip 
Harrison, 34 Holwood Drive, Manchester 
M16 8WS. 

Chelmbug. Contact lan on Chelmsford 
69174, 


Cardiff BBC Microcomputer Club. Meets 
alternate Wednesdays at Applied Science 
Lecture Theatre, University College, 
Newport Road, Cardiff. 


Format 40/80 Club (BBC Disk User Group). 


Send SAE to Peter Hughes; Five Marsh 
Street, Bristol BS1 4AA. 

Liverpool BBC & Atom Group. Meets on 
the first Wednesday of every month at Old 
Swan Technical College, Room C33, 7.30- 
9.30pm, and on the third Thursday at 
Birkenhead Tech, College, 7.30-9.30pm. 
Contact Nik Kelly, 56 Queens Drive, 
Walton, Liverpool L4 6SH. 


North London BBC Micro Users Group, 
Meets at The Prince of Wales, 37 Fortune 
Green Road, on Tuesdays at 7pm. Dr Leo 
McLaughlin, Westfield College, University 
of London, Kidderpore Avenue, London 
NW3 7ST, 01-435 0109. 

Norwich & District BBC Microcomputer 
User Group. Meets at Norwich City College 
on the first and third Tuesday of every 
month at 7pm. Subs: £3; students and 
OAPs £1.50. Contact Pau! Beverley, 
Department of Electronics, Norwich City 
College, Ipswich Road, Norwich NR2 2LJ. 
Preston area BBC Micro User Group, 
Meets at Boatmans Arms, Marsh Lane, 
Preston, on last Thursday of month. 
Duncan Coulter, 8 Briar Grove, Ingol, 
Preston, Lancashire, 0772 725793. 
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Tyne & Wear BBC User Club. Contact lan 
Waugh, 13 Briardene Drive, Wardley, Tyne 
& Wear NE10 BAN. 

Wellingborough BBC Owners User Group. 
Contact R Houghton, 49 Addington Road, 
Irthlingborough. 

Witham (NAMEBUG) BBC Micro User 
Group, Meets at comprehensive school, 
Witham on second Thursday each month at 
7.30pm, Dave Watts 0245 358127 after 
7pm, 


Comal 

London Comal User Group. Meets at 
Polytechnic of North Landon, Holloway, 
second Wednesday of month, term time. 
John Collins, 75 74111. 


Commodore ICPUG 
Basildon. Contact Walter Green, 151 The 
Hatherley, Basildon, Essex. 

Bloxham. Contact John Temple, 
Kirabanda, Rose Bank, Bloxham, Oxon. 
Barnsley. Bab Wool, 13 Ward Green, 
Barnsley, South Yorkshire, 0226 85084. 
Blackpool. Meets at Arnold School, 
Blackpool, on third Thursday of month. 
David Jarrett, 197 Victoria Road, Thornton 
Cleveleys, Blackpool FY5 3ST. 
Birmingham. Contact J A McKain, PPI Ltd, 
177 Lozelis Road, Birmingham, tel: 021- 
544 0202, 

Bournemouth & Poole. Contact Douglas 
Shave, 97 Canford Cliffs Road, Poole, 
Dorset BH13 7EP. 

Bury St Edmunds. Contact Alan Morris, 30 
Kelso Road, Bury St Edmunds, Suffolk. 
Burnley. Contact John Ingham, 72 Ardwick 
Street, Burnley, Lancashire. 

Canterbury SE. Meets at The Physics Lab, 
Canterbury University, on first Tuesday and 
Wednesday of month. R Moseley, 
Rosemount, Romney Hill, Maidstone, 0622 
37643, 

Carrickfergus. David Bolton, 19 
Carrickburn Road, Carrickfergus, Antrim 
BT38 7ND, 09603 63788. 

Chelmsford. Contact A G Surridge, 97 
Shelley Road, Chelmsford, Essex. 
Cheltenham. Meets at the Cheltenham 
Ladies College on last Thursday of month at 
7.30pm, Alison Schofield, 78 Hesters Way 
Road, Cheltenham, Gloucester, 0242 
580789. 

Clwyd. John Poole, 6 Ridgway Close, 
Connah's Quay, Clwyd CH5 412. 

Corby. Peter Ashby, 215 Wincohn Way, 
Corby, Northamptonshire, 05363 4442, 
Coventry. Meets at Stoke Park School and 
County College at 7pm on fourth 
Wednesday of month except July, August, 
December. Will Light, 22 Ivybridge Road, 
Stvyechale, Coventry, Warwickshire. 
Derby. Meets at Derby Professional Colour 
every other Tuesday at 7pm. Robert Watts, 
03322 72569. 

Derbyshire & District. Meets every other 
Monday 7-9pm at Davidson Richards Ltd, 
14 Dufflied Road, Derby. Contact Raymond 
Davies, 105 Normanton Road, Derby DE1 
2GG. 

Devon. Contact Matthew Stibbe, The Lawn, 
Lower Woodfield Road, Torquay, Devon. 
Durham. North-East Pet and ICPUG, Meets 
at Lawson School, Burnley at 7pm second 
and third Mondays. Jim Cocallis, 20 
Worcester Road, Newton Hall Estate, 
Durham, 0385 67045, 

Dyfed. Simon Kniveton, 097 086 303. 
Gosport. Meets at Bury House, Bury Road, 
Gosport, Hants at 7pm. Contact Tony Cox, 
10 Staplers Reach, Rowner, Gosport, 
Hants. 

Hainault. Meets at Grange Remedial 
Centre, Woodman Path, Hainault, Carol 
Taylor, 101 Courtlands Avenue, Cranbrook, 
llford, Essex. 

Glasgow. Dr Jim MacBrayne, 27 Daidmyre 
Crescent, Newton Mearns. Glasgow, 041- 
639 5696. 

Gloucester and Bristol Area. Meets last 
Friday of each month. Contact Janet Rich, 
20 Old Court, Spring Hill, Cam, Gloucester. 
Hampshire. Meets at 70 Reading Road, 
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Famborough, on third Wednesday of 
month. Ron Geere, 109 York Road, 
Farnborough, Hants, 0252 542921. 
Gosport. Contact Brian Cox, Bury House, 
Bury Road, Gosport, Hants, Fairham 
2805339. 

Hants. Contact Tony Cooke, 7 Russell 
Way, Petersfield, Hampshire GU3t 4LD. 
Hertfordshire North. Meets at Provident 
Mutual Assurance, Purwell Lane, Hitchin, 
on last Wednesday of month. B Grainger, 
73 Minehead Way, Stevenage, Herts SG1 
2HS, 0438 727925. _ 

Kilmarnock. Meets at Symington Primary 
School on first and third Thursday of month 
at 7pm. John Smith, 19 Brewlands Road, 
Symington, Kilmarnock KA1 SRW, 0563 
830407. 

Liverpool. Meets at The Merchant Taylor 
School for Boys, Crosby, on second 
Thursday of month at 7pm. Tony Bond, 27 
Ince Road, Liverpool L23 4UE, 051-924 
1605, 

Llandyssul. Contact F Townsend, The Hill, 
Rhydowen, Llandyssul, 05455 5291. 
London. Alan Birks, 135 Queen Alexandra 
Mansions, Judd Street, London WC1, 
01-430 8025. 

London North. Barry Miles, Department of 
Business Studies, North London 
Polytechnic, Holloway Road, London N7, 
01-607 2789. 

Maidstone. Meets on the first Wednesday 
of every month contact Ron Moseley, Lord 
Romney Hill, Weavering Maidstone, Kent, 
0622 37643. 

Manchester. Contact Clive Embrey, 17 
Santon Avenue, Fallow Field, Manchester. 
Mapperley. Meets at Arnold & Carlton 
College, Digby Avenue, Mapperley every 
Friday. Contact Mark Graves, 8 Digby Hall 
Drive, Gunthorpe Road, Gedling, Notts 
NG4 4JT. : 
Merseyside. Meets fortnightly. Contact P 
Leather, 27 St Luke's Drive, Formby, 
Merseyside, tel: 36 74694. 

National. Contact Membership Secretary, 
30 Brancoates Road, Newbury Park, Ilford, 
Essex 1G23 7EP. 

Norfolk. Proposed new club. Contact J 
Blair, 7 Beach Road, Cromer, Norfolk. 
Norfolk. Peter Petts, Bramley Hale, 
Wretton, King's Lynn, Norfolk PE33 90S, 
0366 500692. 

Northampton. Contact Peter Ashby, 215 
Lincoln Way, Corby, Northants. 

Northern Ireland. Meets last Wednesday of 
each month, Contact David Weddell, 9 
Upper Cavehill Road, Belfast BT15 5EZ, 
0232-711580. 

Northumberland. Graham Saunders, 22 
Front Street, Guide Post, Northumberland. 
Rhyl. Contact Frank Jones, 77 Millbank 
Road, Rhyl, Clywd, 0745 54820. 

Slough. Meets at Slough College on second 
Thursday of month at 7.30pm. Brian 
Jones, 53 Beechwood Avenue, Woodley, 
Reading RGS 3DF, 0734 661494. 
South-East. Regional Group, Meets at 
Charles Darwin School, Jail Lane, Biggin 
Hill, Kent, on third and fourth Thursday of 
month at 7.30pm. Jack Cohen, 30 
Brancaster Road, Newbury Park, Ilford, 
Essex, 01-597 1229. 

South Midlands. Meets at 12 York Street, 
Stourport-on-Severn on last Thursday of 
month. M J Merriman at above address. 
Staffordshire. 57 Clough Hall Road. 
Kidsgrove, Stoke-on-Trent. 
Stourport-on-Sevem. Meets last Thursday 
of each month. Contact M Merriman, 12 
York Street, Stourport. 

Teddington. G Squibb, 108 Teddington 
Park Road, Teddington, Middlesex, 01-977 
2346. 

Watford. Meets on second Monday of 
month. Stephen Rabagtiati, c’o Institute of 
Grocery Dist. Grange Lane, Letchmore 
Heath, Watford, Herts, 01-779 

7141, Witney. Contact lan Blyth. 40 Wilmot 
Close, Witney 5171. 

Wolverhampton. Meets monthly. Contact J 
Bowman, 6 The Oval, Albrighton, 
Wolverhampton, West Midlands. 
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Commodore Pet ; 
Blackpool. West Lancashire Pet Users 
Club, Meets at Arnold School, Blackpool on 
the third Fhursday of month. D Jowett, 197 
Victoria Road, East Thornton, Blackpool 
FY5 357. 

Southern Users of Pets Association. 
Howard Pilgrim, 42 Compton Road, 
Brighton BN1 5AN. 

Pet User Group Crawley. Richard Dyer, 33 
Parham Road, Iifield, Crawley. 

Pet Users Education Group. Dr Chris 
Smith, Department of Physiology, Queen 
Elizabeth College, Camden Hill Road, 
London W8 7AH. 

UK Pet Users Club. 360 Euston Road, 
London NW1 3BL. 

Pet Users Group. Meets at Polytechnic of 
North London, Eden Grove, Room 320. On 
alternate Tuesdays, 6pm. Barry Miles 01- 
607 2789. 

Pet User Club. Margaret Gulliford, 818 
Leigh Road, Slough Industrial Estate, 0753 
74111, 

Independent Pet Users Group. 57 Clough 
Hall Road, Kielsgrove, Stoke-on-Trent, 
Staffordshire, 


Commodore Vic 

National Association of Vic-20 Owners. 
Contact S Tomananek, 20 Milner Road, 
Sherwood, Nottingham. 

Burnley. John Ingham, 72 Ardwick Street, 
Burnley, Lancashire. 

Clwyd. Contact A Stanners, 192A Willow 
Park, Queensferry, Deeside, Clwyd, Wales, 
816603. 

London. Vic Users Group. Meets on 
alternate Tuesdays at 6.30pm at 
Polytechnic of North London, Community 
Centre. Robin Bradbeer. 

London. Contact Jim Chambers, 
Department of Psychology, University 
College London, Gower Street, London, 
WC1, 01-387 7050 x 413. Meets at 
University College, 26 Bedford Way, 
London WC1, third Tuesday of each month 
at 8pm. 

Norfolk. J Blair, 7 Beach Road, Cromer, 
Norfolk, 0263 512849. 


Compucolour 

Caversham. Compucolour Users Group 
UK. Meets at Community Centre, 
Caversham Park Village twice a year. Peter 
Hiner, 11 Pennycroft, Harpenden, 
Hertfordshire, 05827 64872. 


CP/M 

irish CP/M Users Group. Meets monthly in 
Oublin area, Doug Notley. Gardner House, 
Ballsbridge, Dublin 4, Dublin 686411, 
London. CP/M User Group (UK). Subs 
£7.50. Produces newsletter. Contact David 
Powys-Lybbe, 01-247 0691. 

UK CP/M Users Group. Lesley Spicer, 11 
Sun Street, London EC2M 20D, 01-247 
0691. 


COSMAC 

COSMAC Users Group. James 
Cunningham, 7 Harrowden Court, 
Harrowden Road, Luton, Bedfordshire, 
0582 423934. 


Decus 

Decus UK & Ireland. Contact Tracey 
Pardoe, DECUS, PO Box 53. Reading, 
Berks RG2 OTW. 


Digital Equipment 

Digital Equipment Users Society. The 
Secretary, PO Box 53, Reading, Berkshire, 
0734 387725. 


Dragon 

Brixham Dragon Owners Club. Meets at 
Computer Systems (Torbay), Pump Street, 
Brixham, every Saturday at 2.30pm. lan 
Chippertield, 22 Brookdale Court, Brixham, 
Devon, Brixham 59224. 


Epson HX20 
London. Contact Terence Ronson, 25 
Sawyers Lawn, Drayton Bridge Road, 
Ealing, W13, 01-998 1494. 


Greater Manchester. Contact Melvin 
Franklin, 40 Cowlees, Westhoughton, 
Bolton, Lanes. 

Luton. The Dragon's Den. Contact D 
Buckingham, 83 Neville Road, Limbury, 
Luton, Beds, 


Education 

Birmingham. Education ZX80/81 User 
Group. Eric Deeson, Highgate School, 
Balsall Heath Road, Highgate, Birmingham 
B12 9D8. 

Birmingham, MUSE. National body for 
co-ordinating activity in schools, colleges. 
Lorraine Boyce, MUSE Information Office, 
Westhill College, Weoley Park Road, 
Birmingham, 021- 471 3723. 

Dublin. Computer Education Society of 
Ireland. Dairmuid McCarthy, 7 St Kevins 
Park, Kilmacud, Blackrock, Co. Dublin. 
Middlesex. Educational Users Group. 
Offshoot of National TRS-80 Users Group, 
Dave Fletcher, Head Teacher, Beaconsfield 
First and Middle School, Beaconsfield 
Road, Southall, Middlesex, 
Worcestershire. Mini and Microcomputer 
Users in Education. National organisation. 
R Trigger, 48 Chadcote Way, Catshill, 
Bromsgrove, Worcestershire B61 OJT. 


Forth 

Forth Users Group. David Husband, 2 
Gorleston Road, Branksome, Poole, Dorset 
BH12 1NW, 0202 764724. 

Forth Interest Group UK. Meets at Room 
408, South Bank Polytechnic on the first 
Thursday of month, K Galdie-Morrison, 15 
St Albans Mansion, Kensington Court 
Place, London W8 5QH, 01-937 3231, 


Forum 
Forum 80 Users Group. Frederick Brown, 
421 Endike Lane, Hull HU6 8AG. 


FX-500P 

FX-500-P Users Association. Max Francis, 
38 Grymsdyke, Great Missenden, 
Buckinghamshire HP16 OLP, 


Genealogists 

Society of Genealogists Computer Interest 
Group. Anthony Camp, 01-373 7054. 
Genie 

Colour Genie User Group, Details of 
meetings/membership from Pat Doohan, 
secretary, Nottingham (0602) 278791. 


Intel MDS 

UK Intel MDS Users Group. Lewis Hard, 
cio §.P.A.C.E., The Old Coach House, 
Court Row, Upton-on-Severn, Worcester 
WR8 ONS. 


Ithaca Audio $100 

Ithaca Audio $100 Users Group. Dave 
Weaver, 41 Dore Avenue, North 
Hykenham, Lincoln LN6 BLN. 


Jupiter Ace 

Jupiter Ace Users Group. John Noyce, 
Remsoft, 18 George Street, Brighton BN2 
1RH. 


Lynx | 
National independent User-Group, Subs 

£9. Contact Robert Poat, 53 Kingswood 
Avenue, Sanderstead, South Croydon CR2 
gpa. 


Mattel 
Mattel Intellivision TV Game Group. 
Warrington 62215 after 4pm. 


Medical 
Durham. Primary Health Care Group. Dr 
Alastair Malcolm, British Computer 
Society, Cheveley Park Medical Centre, 
Belmont, Durham, 0385 64282. 

London. Medical Micro Users Group. 
Medicom, 1-2 Hanover Street, London W1. 
Middlesex. TRS-80 Medical and 
Laboratory Users. Dr Robinson, The 
Residency, Northwick Park Hospital, 
Harrow, Middlesex. 
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Micronet 

Micronet Independent User Group. Contact 
George Foot, Prestel Mailbox No. 
892852867. 


Nascom 

Berkshire. Nascom Thames Valley User 
Group. Meets at Frogmore Hotel, Windsor, 
on Thursday fortnightly, 8pm. Mike 
Rothery, 37 Eaton Wick Road, Eton Wick, 
Windsor, Berkshire, Windsor 56106. 
Birmingham Nascom User Group. Meets 
at Davenports Social Club, Granville Street, 
Birmingham on the last Thursday of month, 
8pm. Martin Sidebotham, 021-744 3093. 
International Nascom Microcomputer 
Club. 80 Oakfield Corner, Sycamore Road, 
Amersham, Buckinghamshire HP6 5EQ. 
Merseyside Nascom User Group. Meets at 
Mona Hotel, St James Street, Liverpool, on 
the first Wednesday of month, 7.30pm. Mr 
T Searle, 051-526 5256. 


Newbrain 

Wakefield Independent Newbrain User 
Group. Anthony Hodge, 15 St John's 
Court, Wakefield WFI 2RY. 

Welwyn. Contact Angela Watkiss, 4 
Ninnings Lane, Rabley Heath, Welwyn, 
Herts AL6 9TD. 


Ohio 

Ohio Scientific User Group. Tom Graves, 
19a West End, Street, Somerset, 0458 
45359. 


Oric ; 
Oric Owners Group. Paul Kaufman, 3 Club 
Mews, Ely, Cambridgeshire. 

Kent. Contact Roger Pyatt, 23 Arundel 
Drive, Orpington, Kent with SAE or call 66 
20281, 


Osborne 

British Osbome Owners Group. J 
Anglesea, Flat 19, Rowan House, Mitton 
Road, Handsworth, Birmingham B20 2JR. 


0S! 
OS! UK User Group. Richard Elen, 12 
Bennerley Road, London SW11 60S. 


Pascal 
Pascal User Group. Nick Hughes, PO Box 
52, Pinner, Middlesex HAS 3FE. 


PDP 

Buckinghamshire. POP8 User Group. Nigel 
Dunn, 21 Campion Road, Widmer End, 
High Wycombe, Buckinghamshire, 0494 
714483. 

Hertfordshire. PDP11 User Group. Pete 
Harris, 119 Carpenter Way, Potters Bar, 
Hertfordshire EN6 50B, 0707 52091. 


Pilot 

UK Pilot User Group. Alec Wood, Wirral 
Grammar School for Boys, Cross Lane, 
Bebington, Wirral, Merseyside LG3 3AQ. 


Prestel 

ACC National Prestel Committee. 
Administrates Club Spot 800 (hobbyists on 
Prestel). Rupert Steele, St John’s College, 
Oxford OX1 BP. 


Research Machines 

Birmingham. Research Machines 380Z 
Peter Smith, Birmingham Educational 
Computing Centre, Camp Hill Teachers 
Centre, Stratford Road, Birmingham B11 
1AR, 

Leamington Spa. West Midland RML User 
Group. Spencer Instone, c/o 59 Avenue 
Road, Leamington Spa. 

Newcastle. NERML 380Z User Group, 
Meets monthly at Micro-Electronics 
Education Centre of the Polytechnic Coach 
Lane Campus. Mr Hatfield or Mr Reed, 
Computer Unit, Northumberland Building, 
Newcastle Polytechnic, 0632 326002. 
Oxford. Research Machines National User 
Group. RML, Mill Street, Osney, Oxtord 
OX2 OBW, 0865 249866. 
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Oxford. Research Machines Ltd National 
User Group. M D Fisher, PO Box 75, Oxford 
OX4 1EY. 


RML 
West Midlands RML User Group. Contact 
0926 38751, 


Sharp MZ80 

Aberdeen. International Sharp Users 
Group. Graham Knight, c/o Knights 
Computers, 108 Rossemount Place, 
Aberdeen, 0224 630526. 

Essex. Sharp MZ80K User Group. Joe 
Street, 16 Elmhurst Drive, Hornchurch, 
Essex RM11 1PE. 

Leeds. Sharp PC1211 Users Club. 
Jonathan Dakeyne, 281 Lidgett Lane, 
Leeds LS17 3AQ. 

Somerset. Sharp MZ80 Users Club. Tim 
Powell, Computer Centre, Yeovil College, 
Yeovil, Somerset BA21 4AE. 


Sinclair 

Brighton. ZX Users Group, J Ireland-Hill 
Jnr, 145 Godwin Road, Hove, Brighton. 
Aylesbury. Sinclair 2X Computer Club. Ken 
Knight, 0296 5181. 

Colchester Sinclair User Group. Meets 
fortnightly. Richard Lawn, 102 Pettygate 
Road, Colchester, Essex. 

Cardiff. ZX Club. Meets on last Sunday of 
month, 2pm. Mike Hayes, 54 Oakley Place, 
Grangetown, Cardiff, 0222 371732. 
Doncaster & District Sinclair User Group 
meets at St Andrews Hall, Morley Road, 
Wheatley, Doncaster, every Wednesday 
except the first in each month. Contact 
John Woods, Doncaster 29357. 
Edinburgh. ZX. Meets at Claremont Hotel, 
Claremont Crescent, Edinburgh, on second 
and fourth Wednesdays every month, 
7.30pm. John Palmer, 56 Meadowfield 
Drive, Edinburgh, 031-661 3183. 

Essex. Contact M Burnett, 24 Inverness 
Drive, Hainault, Ilford, Essex. 

Glasgow. ZX80/81 User Group. lan Watt, 
10 Greenwood Road, Clarkston, Glasgow, 
041-638 1241. 

Liverpool. ZX Computer Club. Meets at ZX 
Computer Centre, 17 Sweeting Street, 
Liverpool, on Wednesday, 6.30pm. Keith 
Archer, 051-260 4950. 

London. National ZX User Club. Tim 
Hartnell, Interface, 44-48 Earls Court, 
London W8. 

London. Sinclair User Group. Meets at 
Polytechnic of North London, Room 2-5 
Tower Block. Monday, 6.30pm. Irving 
Brand, Polytechnic of North London, 
Holloway Road, London. 

Manchester Sinclair Computer Users Club. 
Proposed new club. Contact Colin Rushby, 
061-881 6592, 


‘2X Spectrum Club. D Beattie, 63 Kingsley 


Crescent, Sawley, Long Eaton, Nottingham 
NG10 3DA. 

Scunthorpe. Grange Farm 2X Computer 
Club, Scunthorpe, South Humberside. 
Meets first and third Tuesday of month. 
Contact Sheila & Fred Wilkinson, 0724 
842970. 

Staffordshire. 2X80 National Software 
Association. 15 Woodlands Road, 
Wombourne, Staffordshire WV5 0UZ. 
Suffolk. ZX Amateur Radio User Group. 
Paul Newsman, 3 Red House Lane, 
Leiston, Suffolk, SAE essential. No 
telephone inquiries. 

Surrey. Guildford 2X80/81 Users Group. 
Meets Fridays. A Bond, 54 Farnham Road, 
Guildford, Surrey GU2 5PE, 0483 62035. 
Surrey. ZX80/81 User Club. David Bigden, 
PO Box 159, Kingston-upon-Thames, 
Surrey KT2 5UQ, 

West Sussex. Hassocks ZX Micro User 
Club. Paul King, 25 Fir Tree Way, 
Hassocks, West Sussex. 


Sirius 

Sirius User Group. Ray D'Arcy, Sirius User 
Club, The Microsystems Centre, Enterprise 
House, 7-71 Gordon Street, Luton, 0582 
412215. 
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G8XX 

68XX Special Interest Group, meets third 
Tuesday of each month. Contact Jim 
Anderson, 01-422 4724. 


6809 User Group 

6809 User Group. Produce bi-monthly 
newsletter. Contact Mr Gibbons, Clarence 
Lodge, Hurdon Road, Launceston, 
Cornwall PL15 9DB. 


Software 

London. Software Group. Meets at 
Polytechnic of North London, Room 2-3 
Tower block Thursday, 6pm. Mike Duck at 
Polytechnic of North London, Holloway, 
London N7. 

Oxford. Program of the Month Club. Mr 
Ourrant, 55 St Thomas Street, Oxford OX1 
1JG, 0855 250333. 


Sorcerer 

Liverpool European Sorcerer Club. 
Monthly meetings. Colin Marle, 32 
Watchyard Avenue, Formby, near Liverpool 
L37 3JU, 07048 72137. 

Surrey. Exidy Sorcerer User Group. Andy 
Marshall, 44 Arthurs Bridge Road, Woking, 
Surrey GU21 4NT. 


Spreadsheet 

International Electronic Spreadsheet 
Users Group. UK Alpha House, 7th Floor, 
Rowlandsway, Manchester M22 5RG. 


Tandy 

Tandy Model 100 User Group. SAE to 
Remsoft, 18 George Street, Brighton, tel: 
0273 602354. 


Tangerine 

Avon. Tangerine Users Group. Bob Green, 
1 Marlborough Drive, Worle, Avon, 0934 
21315. 

Bristol. Tangerine Homebrew. A Coales, 35 
Mogg Street, St Werburghs, Bristol BS2 
SUB. 


Texas Instruments 

Brighton. Contact Clive & Audrey Scally, 40 
Barrhill, Patcham, Brighton, Sussex. 
Ireland. Proposed new club. Contact Mrs 
Ann Flynn, 53 Georgian Close, North Road, 
Drogheda, Co. Louth, Eire. 

Leeds. TI99/4A User Group. Meets at 30 
Gipton Wood Road, Leeds 8, Mondays 
7pm. | Youlden, 0532 401408. 
Manchester. T| User Group, T Grimshaw, 
2t Allingham Street, Longsight, 
Manchester. 

Manchester. T/9900 User Group. Chris 
Cadogan, Department of Computer 
Science, University of Manchester M13 
QPL. 


Triton 

Triton User Group. Nigel Stride, Transam 
Ltd, 12 Chapel Street, London NW1, 
01-402 8137. 


TRS-80 

Birmingham. National TRS-80 User Group. 
Meets at Adam & Eve Pub, 1st Floor, 
Bradford Street, Birmingham on last Friday 
of month. Michael Gibbons, 1 New Street, 
Castle Bromwich, Birmingham B38 SAP, 
021-747 2260, 

Chelmsford. TRS-80 User Group. Michael 
Dean, 22 Roughtons, Galleywood, 
Chelmsford, Essex. 

Durham. North East TRS-80 User Group. 
Meets at Information Technology Centre, 
Gateshead on the third Wednesday of 
month, 7pm. J Dunn, 8 Ettrich Terrace, 
North Gateshead, County Durham. 
Edinburgh. Scottish TRS-80 and Genie 
User Group. Meets at Mansion House 
Hotel, Milton Road, second Thursdays of 
month. Dick Mackie, 72 Morningside 
Drive, Edinburgh EH9 1DX, 031-447 6651. 
Herts. Contact Reg Smith, 24 Sempill 
Road, Hemel Hempstead, Herts, 0442 
60085. 


Hull & District TRS-80/Beeb Users Group. 
Meets second Tuesday of month and 
Thursday 16 days later at Psychology Dpt, 
Hull University. Contact J Lawrence, 2a 
Hall Road, Hull HU6 8SA. 

Isle of Wight. TRS-80 User Club. Meets at 
London Hotel, Ryde on last Friday of 
month, 7.30pm. Sean Coulson, 0903 
614589. 

Kent. TRS-80 User Group. Alan Reid, 22 
Woodeys Road, Rainham, Kent, 0634 
367012. 

Greater Manchester. Northwest TRS-80 
User Group. Meets at Barton Aero Club, 
Barton Aerodrome, Irlam, near Manchester 
on last Wednesday of month, 8pm, Melvin 
Franklin, 40 Cowlees, Westhoughton, 
Bolton, Lancs. 

Lanes. TRS-80 Colour Computer Group. 
Subs: £3. Contact lan Wild, 53 Darnton 
Road, Ashton-U-Lyne, Lanes OL6 6RL. 
Liverpool. UK DOSPLUS User Group. Peter 
Toothill, 101 Swanside Road, Liverpool 
L14 7NL, 051-220 9733. 

Liverpool. Merseyside TRS -80/Video 
Genie User Group. Meets second Thursday 
of month, 7.15pm. Peter Toothill, 101 
Swanside Road, Liverpool L14 7NL. 051- 
220 9733. 

London, SW. TRS-80 User Group. Ron 
Everitt on 01-394 2123. 

Merseyside. TRS-80 User Group. N 
Rushton, 123 Roughwood Drive, 
Northwood, Kirby, Merseyside. 

Milton Keynes. National TRS-80 and Genie 
User Group. Brian Pain, 24 Oxford Street, 
Stony Stratford, Milton Keynes. 
Nottingham. TRS-80 Genie Users Group. 
Meets at Wilford Moderns Rugby Club 
House on first and third Wednesday every 
month at 7.30pm. Contact Geoffrey Hillier, 
5a Gregory Street, Lenton, Nottingham 
NG7 2LR, Nottingham 783938, 

London. TRS-80 Genie Group. Meets at 
Central Common Room, The Residency, 
Northwick Park Hospital on first Sunday of 
month. Dr Nick Robinson, Central Room, 
The Residency, Northwich Park Hospital. 
Northants. TRS-80 User Group. Meets at 
Welwyn Park Community Centre on 
alternate Thursdays at 7pm. Neil Griffiths, 
0858 65718. 

Nottingham. East Midlands TRS-80 User 
Group. Mike Costello, 15 Langbank 
Avenue, Rise Park, Nottingham NG5 5BU, 
0602 751753, 

West Herts 80 User Group. Meets at St 
Stephen's Parish Centre, Station Road, 
Bricket Wood, St Albans, Herts, Tuesday 
evenings fortnightly, Contact Reg Smith, 
24 Sempill Road, Hemel Hempstead. 


Colour Genie 

International Colour Genie Users Group. 
Write with SAE to The Secretary, NCGUG, 
46 Highbury Avenue, Bulwell, Nottingham, 
0602 278791. 

National Colour Genie User Group. Marc 
Leduc, 46 Highbury Avenue, 
Nottinghamshire NG6 9DB. 


UCSD 

Hants. UCSD System Users Society. John 
Ash, Dicoll Data Systems Ltd, Bond Close, 
lamas Estate, Basingstoke, Hants RG2 
Oxford. UCSD Pascal UK Users Group. 
Malcolm Harper, Oxford University 
Computing Laboratory Programming 
Research Group, 45 Banbury Road, Oxford 
OX2 6PE, 


CUA 
CUA User Group. Adrian Waters, 9 Moss 
Lane, Romford, Essex. 


6502 

Bedfordshire. 6502 User Group. Walter 
Wallenborn, 21 Argyll Avenue, Luton, 
Bedfordshire LU3 1EG, 0582 26927. 
Hants. 6502 User Group (Southern 
Region). Steve Cole, 70 Sydney Road, 
Gosport, Hants. 


a 


‘Commodore 64 Machine Code 
Master’ by David Lawrence and 
Mark England, published by 
Sunshine Books at £6.95 
(paperback, 191 pages). 

At last, a truly useful book for 
the machine code programmer 
— and it’s easy to read as well. 
David Lawrence and Mark 
England are to be congratu- 
lated for coming up with an 
original idea in a field currently 
lost in the depths of mediocre 
games listings and rewrites of 
manufacturers’ manuals. 

For the low price of £6.95 the 
book gives you complete list- 
ings for a machine code moni- 
tor, disassembler, file editor 
and assembler — all written in 
easy-to-understand Basic and 
fully documented. 

But these are just the tools 
you begin with. After this you 
move on to greater things such 
as extending the Basic of your 
Commodore 64 — lord knows, 
it needs it. 

What the book won't do is 
teach you machine code prog- 
ramming, a point the authors 
make clear in their introduc- 
tion. If you are not an experi- 
enced machine coder, howev- 
er, there’s no need to worry. 
You can follow everything in 
the book without ever having 
looked at anopcode. Of course, 
you'll get more from it if you 
learn as you go. 

The assembler here is a real 
two-pass version with full 
labelling and error checking. 

If you feel daunted by the 
prospect of entering this much 
complex code, don’t be. The 
authors expect you to make 
mistakes and have provided for 
that in the layout of the book. 
You actually enter the various 
programs ina series of carefully 
designed modules. Each mod- 
ule is fully documented and a 
checksum program is provided 
which should make it extremely 
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difficult for a mistake to slip 
passed unnoticed. 

Once you have the machine 
code tools in and debugged the 
fun easily starts. You can adda 
dozen new commands and 
statements to Basic, plus three 
functions. 

These are presented in the 
same styles as the first part of 
the book — with modules, 
documentation and _ check- 
sums. Among the new com- 
mands are UNDEAD, a ver- 
sion of UNNEW written after a 
Dracula movie, PLOT, 
routines to save, load and verify 
machine code, and an im- 
proved RESTORE that allows 
you set DATA pointers to a 
line of the Basic program. 

Programmers will be in- 
terested in DEEK and DOKE, 
which let you PEEK and POKE 
two consecutive memory loca- 
tions, fe 16-bit manipulation. 

Having followed the notes of 
the authors, you should, on 
completion of the book, be ina 
position to add your own new 
commands to Basic. 

Messrs Lawrence and Eng- 
land are to be commended. It 
is impossible to overpraise 


Machine Code Master. PW 


‘Programming the Apple — a 
Structured Approach’ by J L 
Campbell and Lance Zimmerman, 
published by Prentice-Hall at 
£16.95 


When I first picked up this book 
I though my prayers had been 
answered — structured prog- 
ramming for the Apple. Unfor- 
tunately, this is not the case, but 
don’t let that put you off. This is 
a well-written, clear tutorial 
with a plethora of program 
examples to highlight each 
point, 

Not only does the book cover 
all the aspects of programming 
but it also gives lucid explana- 
tions of how the Apple goes 
about its job, interfacing to 
peripherals and so on. 


"READOUT 


A ee ae at mens books this eee. ni firsta tasty slice of C eset programming. 


Although I have been using 
Apple computers for a long 
time and class myself as pro- 
ficient, I was amazed at how 
much I seem to have missed. 

There’s a quote from James 
Thurber at the start of chapter 
ten that sums it up: ‘So much 
has already been written about 
everything that you can’t find 
out anything about it’. That was 
how I felt until discovered. . . 
this book! 

I must admit to being very 
critical of books on program- 
ming, but this one wins my full 
praise. Itisfar andaway the best 
of its genre that I have had the 
opportunity to read and use. 
Whether you're a novice or an 
expert this book is a must. The 
two authors really have got it 
right, even down to producing 
the entire book using Ap- 
plewriter on an Apple. NC 


THE APPLE Il 
CIRCUIT 
DESCRIPTION 


‘The Apple Il Circuit Description’ 
by Winston D Gayler, published 

by Prentice-Hall at £19.50 (ring- 
bound paperback, 172 pages 
plus 44 schematics). 

For all its strange-looking cov- 
er, this book is excellent, De- 
pending on your knowledge of 
electronics, it can either be an 
insight to the Apple or a 
full-blown technical manual. 

Winston Gayler’s intended 
audience, he says in the pre- 
face, includes engineers, tech- 
nicians, students of electronics 
and hobbyists. Despite my own 
background in electronics I 
found it heavy going, but still 
came away from it feeling glad 
that I'd read it. 

The author has managed to 
squeeze in a detailed circuit 
description of the Appleinclud- 
ing the mother board in all its 
guises, from the first (Revision 
0) through to the latest (RFI 
Revision D). The two Apple 
keyboards are also covered. 

Most of the Apple’s circuitry 
is geared to the production of a 
video signal, so the author has 


seen fit to include as an appen- 
dix an introduction to video 
techniques. I found this section 
the most interesting part and 
learned so much about video 
signals that I would recommend 
the book on the strength of it. 
For organisations producing 
interfacing cards for the Apple 
or for individuals interfacing to 
non-standard devices this book 
is essential. It contains the 
schematics for every board that 
Apple has put inside the box. 
Circuit Description is a god- 
send for the technically 
oriented, and if you feel in- 
clined to design your own 
computer, then seeing how this 
one is put together is no bad 
starting point. NC 


‘Intermediate-Level Apple Il 
Handbook’ David L Heiserman, 
published by Prentice-Hall at 
£14.40 (ring-bound paperback, 
324 pages). 

David Heiserman claims in the 
preface to his book that ‘If you 
have already mastered the fun- 
damentals of Basic program- 
ming and want to do more —a 
lot more — with your Apple, 
this is the book for you’. 

The book did not live up to its 
claim. In fact it almost caused 
me to unlearn all the techniques 
that I have managed to fabri- 
cate for myself over the years. 

However, for the first-time 
user of an Apple, it offers an 
insight into better program- 
ming techniques and introduces 
asensible approach to machine- 
code. My major grouse is that 
that whole concept is based 
around Integer Basic, which is 
restrictive due to its lack of 
floating-point arithmetic and 
small language set. 

The book’s approach is 


methodical to the point of 
boredom, but atleast it explains 
each new point of interest with 
clarity. NC 
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MZ-80K Computers plus twin disks, 1/0 
box, printer interface card, 25 disks, 300 
programs, toolkits, Wordpro, Zen, 
many extras, £850 ono 01-690 6676. 
Osborne 1 micro CP/M based single 
density with Wordstar, Supercalc, Basic 
and software as new. £500. 01-439 9710. 
Acomsoft Planetoid for BBC, will swop 
for Super Invaders or any good model B 
game, alternatively will sell for £7.50, 
Tel: After Spm 061-428 9707. 

Sharp cassette recorder, Sinclair com- 
patible, very reliable, selling it because 
I've got another, bargain at £8, costs £30 
new. Tel: 061 428 9707 after Spm. 

Atari 400 16K, Atari Basic cartridge, 
manual, etc, Five months old, as new, 
cost £250, only £125, Tel: Bournemouth 
(0202) 517342 evenings. 

Acomsoft Lisp wanted in exchange for 
Acornsoft Forth cassette. Tel: 078 18 
8423, 

Texas TI99-4/A, one week old, hardly 
used, still boxed. Bargain price, £125 
ono. Clive Newton. 371 Liantarnum 
Road, Cwmbran, Gwent, South Wales. 
2X81 32K mounted in case with moving 
keys, Q save and some software, £100 
ono or swop for Acorn Atom. Mr Hutt, 
Lingmell, St. Bees. Cumbria CA27 
OED, 

UK101 8K 1/2MHz 0600/2400 Baud 
UKmon 2, new Basi/4 sturdy case. 
disassembler, various programs PSG 
Board, £100 ono. Bourne End (Bucks). 
Tel: 062-85 25019 (evenings). 

Atom owners. Software wanted for 
Acorn Atom, also, expansion hardware. 
Tel: Rainham (Essex) 22950 after 
6.30pm or weekends, : 
Intellivision, speech synthesis, 17 car- 
tridges, will sell separately, console £75. 
specch £25, cartridges £10 each or the lot 
for £200, All boxed, excellent condition, 
Tel: 051-339 0534, 

Oric 48K as new with less than 10 hours’ 
use, boxed with all leads and manual, 12 
months guarantee, £150, save £20 on 
shop price. Tel: (0484) 605558. 

New Brain ad, six months old, hardly 
used, includes printer lead, offers 
around £210, 0742 S8&8058. 

UK 101 8K, 1-2 MHz, 300/600 baud, 
cased, new-monitor, toolkit, joysticks, 
mini Eprom board, programmable 
sound generator, assembler, dissas- 
sembler, lots of software inc Supertrek, 
£100 ono, Bradford 727635 before 
7pm, 

16K ZX81 with full sized moving 
keyboard plus £20 of software and lots of 
books, £80 ono. Tel: (04562) 230 
(evenings). 

Texas TI99/4A personal computer 16K 
RAM, cassette cable, joysticks, two 
cartridges, 35 program cassette, (£5 
separately). 
bargain, hardly used, only £175 ono, 
Borland, 51 Lovell Gardens, Watton, 
Thetford, Norfolk 1P25 6ZX. 

Aco Atom 12K + 12K power pack, 
manual, Atom Magic Book, Invader 
tape, excellent condition, £100 ono. Tel: 
Leeds 563575 after 6pm, 

BBC B | 20S 1% months old still in box, 
cassette lead, welcome tape, user guide, 
£365 ono. Tel: Lancing 764172. 

Sinclair ZX81 + 16K RAM pack, all 
leads + power pack cassette recorder, 
software including 3D Monster Maze 
£70, 3 months old, 26 Kennet Road, 
Tidwerth, Hants SP9 7NT. 

Wanted 7X81 1K, will pay up to £10, also 
if ZX81 bought then RAMpack wanted, 
will pay £10, both must be in good 
condition. Tel: Bobby, Bradford (0274) 
495882 Spm, weekdays. 

Starlord (25,101) players, make diploma- 
tic contact, Join Alliance? Non-players 
wanting information about this play-by- 
mail game, (s.a.¢.) P. Moreland, Flat C, 
4 Hedgegate, Powis Terrace, London 
Wil. 

2X81, 16K, Maplin keyboard, plenty of 
greatsoftware, as new, mustsell, bargain 
at£80. Tel: Horley 71534, buyercollects. 
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Basic Teacher cassette. . 


Why wait? Buy my 48K Oric-1 Micro, 
including lots of quality software, only 
two months old, sell for £150 ono, Tel: 
66-72793 or 01-633 3771. 

BBC Model B. 100K disk drive CRTS0A 
cassette recorder, 10 inch B/W monitor, 
joysticks, software on disk, tape, + 
books, £700. Tel: Newent. Glos (0531) 
821634 evenings. 

Atari VCS including 16 cartridges open to 
offers over £280. Tel: 01-593 7700 after 4 
pm weekdays or weekends, ask for Rod, 
T199/4A cassctte software (Extd Basic). 
Pesteroids, Space Rescuc, Octal-1. Keys 
ofthe Castle, Data Rescue. Attack Man, 
Battlefront, Frogger, on original caset- 
tes, £5 each. Tel: Rugby 890 760. 

Texas Logo software with manual £58, 
Terminal Emulator [I £38, Securities 
Analysis £24, will consider trades. Tel: 
01-643 9958. 

Swop three month old Zonx-81 sound 
generator plus £20 of great software 
(large selection) for your ZX-printcr. 14 
Stivchall Croft, Coventry, CV3 6GN 
2X81 includes 16K RAM pack and two 
tapes etc worth £85, selling at £50, 19 
Stone Hall Avenue, Redbridge, Essex. 
Tel: 554-6034, excellent condition. 
Dragon 32K four months old, with 
joystick, and Donkey King & Planet 
Invasion software + two good books, 
brand new £217, bargain at £165 ono. 
Tel: 0252 544877, 

BBC software to swop, Acornsoft, Sala- 
mander, Program Power, A & F, and 
many morc, call Ezra (evening). Tel: 
01-458 6440. 

Acomm Atom, 1/2 MHz 12K RAM 12K 
ROM, 6522 and FP Rom, printer inter- 
face, all manuals and leads, software 
includes Frogger, Galaxians, Pacman, 
Invaders, Space Panic. Defender, 
Zodiac cte, will sell £100, Tel: 0487 
841064, 

Monitor 23in Pyc B/W, £35 ono, buyer 
collects. Tel: 0477 35938 Cheshire. 
Wanted penfricnd with ZX8!1 or ZX 
Spectrum. Write to Daryl Ward, 3 
Newbury Close. Weston, Leicester LE8 
255. 

G700 Philips Video game, three car- 
tridges, Skiing, Satellite Attack and 
Lazer Wars, worth £100, swop for ZX81 
with 16K and about five games on tape. 
Tel: Halifax 822194, Darran. 
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Vie20 cassette unit joystick plus £190 
software including Buti, Sarjon H, 
Chess, Vic men, Machine code Monitor, 
Rabbit's Skramble and Myriad, £175 
Tel: Skelmersdale (0943) 25652, 

Atom disk pack controller card 4K/DOS 
3K/static includes DOS ROM and nine 
VC, left after BBC upgrade £40. Booth, 
23 Andrews Lane, Formby, Liverpool. 
Atari 400/800 Missile Command car- 
tridge, swop for Star Raiders cartridge or 
Zaxxon cassette (16K). Andrew, 15 
Ashbourne Road. Keighley, W Yorks, 
BD21 1LB. Tel: 0535 604005. 

TRS-80 Model I level [interface 32K two 
disk drives, Scripsit WP Visicalc, Tandy 
Mail disks, manuals, books £950 or 
exchange for Obsorne 1, similar soft- 
ware. Tel: 021-350 7193 before 6 pm 
W. D. Dawson. 

Unwanted Spectrum software, Time Gate 
(48K), Golf (16K), Transylvanian Tow- 
cr (48K) £8 ono. J Webster, Crafton, 
Cord Lane, Easenhall. Nr Rugby CU23 
OHZ. Tel: Rugby 833116, urgent. 

BBC software to swop including Acorn- 
soft, Program Power, IJK, Bugbyte and 
A+F, also Acornsoft originals for sale, 
eg, Forth, Billiards, Missile Command 
and a few others. Tel: 01-574 4122. 
Spectrum Micro Power add-on (with 
Atari joystick port) + joystick kit 
(assembled), £20 ono. J Mason, Cross 
House, Carperby, Leyburn N. Yorks 
DL8 4DQ. Tel: Aysgarth 457 after 4.30. 
2X81 software for sale — 3D Monster 
Maze. Catacombs, Breakout. Invaders, 
Scramble, Defender, Gulp and Invad- 
ers/Bomber, £2.50 each, Tel: Kingswin- 
ford (0384) 278812. 

Swop Intellivision and Intellivoice with 
nine cartridges for Atari 400 with Basic 
and cassette or will sell for £150, Tel: 
Burton-on-Trent 701042. 

Atari VCS plus five cartridges, wanted 
£100 ono, Tel: Stoke-on-Trent 504278 
after 5 pm, weekdays, anytime 
weekends. 

Sinclair ZX81 16K with power pack, 
manual leads cassette player, games 
software mags, £70, Hubbard, 4 Glebe 
Rise. Kings Sutton, Banbury Oxon. Tel: 
0295 811604, 

Atari cartridges. Missile Command £14, 
Warlords £10, Super Breakout £12, or 
the lot for £30. Tel: 0738 21871. 


Atari 400/800 32K back-up most boot 
disks, including bad sectors, Also copies 
most boot cassettes £15.95. Anthony 
Roberts, 16 Hambledon Crescent, Cot- 
tesmore, Oakham, Leicester. Tel: 0572 
812851. 

Colour Genic software, Kansas’s Chom- 
per and Cosmic Attack, Mysterious 
Adventure Number 2, Time Machine, 
cost £30, asking £17, will split £6.50 cach. 
Tel: Mincty 207 (evenings), 

Le Stick £12, Atari VCS cartridges Laser 
Blast £6, Star Voyager £10, Combat £4, 
all in excellent condition, Tel: Spen, 
Medway 61406 after 6 pm. 

Video Genic 16K + Computer Monitor + 
£70 of software + £50 of manuals, leads, 
magazines, together worth £450, will 
swop for 48K Oric or sell for £250, Tel: 
01-857 4501. Dave. 

Atari VCS + cight cartridges £120 
(collect only) or swop for 48K Spectrum. 
60 Nook Lane, Golborne, Nr Warring: 
ton Lancashire WA3 3JW. 

Required Eprom programmer for Pet 
CBM at reasonable price, Tcl; Richard, 
Sheffield 0742 25596, 

Acom Atom 12K + 12K, BBC Basic 
Board, two utility ROMs + software, 
g00d condition, two Atom books, sell for 
£210. Tel: Sheffield 0742 339003 after 7 


pm. 
2X81 Sinclair 16K , £20 of software, leads 
etc and magazines, still boxed, £70. 
ZX8i + keyboard, £10 of software, 
leads, £40. Tel: 0332 766797, 

For sale: 48K and 16K Spectrum tapes 
including Super Chess, Orbitor, Hobbit 
and more. Te}: Lymington 683396 after 
Spm, 

Wanted: Sinclair ZX printer, 
Richard, 080428-321 after 5.30pm. 
Half price Commodore 64 software for 
sale or swop: Frogger £3.50, Camels 
£4.25, Startrek £3.50, Graverobbers £3, 
Centropods £3. Tel: 54 66855 (Water- 
looville) after 6pm, 

Sinclair ZX81 + 16K RAM pack + one 
Memo Tech, light professional 
keyboard, all brand new with guarantee, 
software included, £100. Owner bought 
new system, Tel: Sampson, 01-472 6489. 
BBC Software to sell or swop, including 
Acornsoft, Program Power, Level Com- 
puting, IJK, A+F software etc. Tel: 
01-808 8906 aftcr 6pm. 

Vic20, sell 3K RAM pack. plus Frog 
(game). plus intro to Basic Part 1, the lot, 
£33 ono or may sell separately, Tel: 584 
1648 (London). Giles or Yves after 7pm. 
Colour cartridge TV game, four cart- 
ridges, joysticks, only £25. Tel: Erith 
(38) 34749 (after 6pm). 


Tel: 
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You may have read in PCN last 
week that Atari has plans to 
unload its old 400 and 800 series 
computers on to computer 
camps. 

Well, if Time magazine is to 
be believed, Atari is unloading 


Sea and silicon 


features a picture of a scantily- 
clad young Club Med vacation- 
er sitting on a deckchair plunk- 
ing away at an Atari 800. 


The Atarion the beach is part 
of the extra service offered in 


@ Hardware— The Microtan DIY mnfcrds old 
solderers never die. : 
@ Software — Write your own language for 
the BBC with BCPL. 

+ All you “need to know about adventure, 
programming: 

@ Peripherals — TI for. the memory; how to 
use mini-memory modules on the 99/4A. 

@ Micropaedia —- Commodore 64, part 2.' 


= 


one of the Club Med’s new sun 
and silicon chip holidays at 
up-market computer camps for 
the jet-set. So if you see 
keyboards among the cabanas 
on your favourite beach this 
year, take comfort from the 
knowledge that the Club Med 
set is using machines they don’t 
even know are obsolete. 


Mix me an Old Fashioned, 
Antonio! 


some of the machines on a very 
special kind of camp— the Club 
Med. 

The American magazine's 
Computer section this week 


ERRORS 


Professional foul 


Last week we reported Midlec- 
tron’s claim to have the first 
interface that will let you hang 
an Epson printer off a DEC 
Professional. That wasn’t strict- 
ly accurate, as RTZ Computer 
Services has pointed out to us; 
RTZ’s financial planning pack- 
age Pro-FPS-80 has been sup- 
plied with such an interface for 
the past three months. Can 
anybody out there outdo that? 


do you have a sore throat? 
yes 

ig your nose running? 

yes 

are you sneezing? 


PCN Datelines keeps you in touch with up-coming events. Make 
sure you enter them in your diary. 
Organisers who would like details of coming events included in 


UK EVENTS 


Event 
Computer Open Day 


Dates 
September 1 


Venue 


First Hampshire Sep 8-9 Southampton Guildhall 

Computer Fair Southampton, 0703 34020 

Video, Audio and Sep 16-18 Bradford Exposition R. Cooper, 

Computer Show Centre J. Wood & Sons Ltd, 
Bradford 720014 

Home Entertainment Show Sep 17-25 Olympia, London Montbuild Ltd, 01-486 1951 

Computer Open Day Exhibition September 22 Central Hotel, Glasgow 

Microcomputers in Business Sep 27-29 Warwick University, Coventry Peter Bubb, 01-892 4422 

IWP one-day workshop Sep 29 City Conference Centre, 


76 Mark Lane, London EC3 
Barbican Centre, London 


Personal Computer World Show Sep 29-Oct 2 


Computer Fair Oct 2 The Sir Frederic Osborn School, 
Welwyn Garden City 

European Computer Oct 4-7 NEC, Birmingham 

Trade Forum 

Computer Open Day Oct 6 Albany Hotel, Birmingham 


Exhibition 


Event Dates Venue 

Personal Computers & Office Sep 5-8 Amsterdam, The Netherlands 
Automation Systems Exhibition 

Australian Computer Exhibition Sep 13-16 Melbourne, Australia 


International Peripheral Equipment Sep 13-15 
& Software Exposition 


Draganora Hotel, Leeds 


Moscone Centre, Anaheim, USA 


Big Brother stuff from Norton, 
Ohio, where microtechnology 
is being roped in to keep tabs on 
cows. 

A company called Omnitro- 
nics Research is selling a system 
that puts coded tags under the 
hide of the poor beasts. When 
the farmer/stockman/cowboy 
beams low-power radar at them 


you have six weeks 
to live_ 


Organisers 


R Brown 


Organisers 


Amsterdam 


Cowboys at the keyboard 


PCN Datelines should send the information at least one month 
before the event. Write to PCN Datelines, Personal Computer 
News, 62 Oxford Street, London W1A 2HG. 


Tony Kaminiski, Couchmead Communications 
Ltd, 01-778 1102 
Testwood Exhibitions, 33/34 Oxford Street, 


Couchmead Communications Ltd, 01-778 1102 


Quadrilect, 3 Courtfield House, Baldwin 
Gardens, London EC1, 01-242 8697 
Montbuild Ltd, 01-486 1951 


Welwyn Garden City 23367 

Clapp & Poliak 

Europe Ltd, 01-747 3131 

Tony Kaminiski, 

Couchmead Communications, 01-778 1102 


OVERSEAS EVENTS 


RAI Gebouw BV, Europaplein 2, 1078 GZ, 


Riddell Exhibition Promotions PTY Ltd, 


the tags all identify themselves 
to a portable micro. 

This is supposed to help in the 
early detection of disease by 
monitoring the cows’ tempera- 
tures. It also works on pigs, but 
the first attempts to tag the pigs’ 
ears ended in failure when the 
other pigs, naturally curious, 
bit their brothers’ ears off. 


a Pig 


166 Albert Road, South Melbourne, Vic 3205 


Cahners Exposition Group SA, 0483 38085 


Computex Sep 20-22 Limerick, Republic of Ireland SDL Exhibitions, Dublin 763871 
Info ’83 Oct 10-13 New York, USA Cahners Exposition Group, 0483 38085 | 
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